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Vacuolation a factor in the division of animal cells: 
H. V. Wiuson. Division of the animal cell is usually 
described as brought about through the activity of an 
outer denser layer, the ectoplasmie layer, which by a 
process of constriction or in some other way cuts the mass 
intwo. This idea irresistibly comes into the mind as we 
observe the segmentation of living eggs. Only a part, 
however, can be learned from such observation. The 
interior must be seen and sections become necessary. 
Sections through early stages in the segmentation of fish 
eggs (shad, sea bass) and of the small holoblastie egg 
of a gephyrean worm (Thalassema) all show the follow- 
ing points. (1) The cells are not complete in the sense 
that each shall have an ectoplasmice layer of its own. 
Adjoining cells are separated only by single partition 
walls, the partition being common to the two cells. (2) 
A cell may enter upon division before it is completely 
separated by a partition from its sister cell. (3) A 
partition wall is foreshadowed by an arrangement of 
vacuoles which in sections appears as a row. (4) The 
partition itself appears piecemeal and is very often ob- 


servable in the interior of the mass when it has not yet 
formed at the surface. (5) The pieces of the developing 
partition bear such relations to the vacuoles as to force 
the conclusion that they are formed as lateral thickenings 
of the vacuolar walls, the thickened areas uniting and the 
vacuoles eventually disappearing. 


Can mitochondria be used to identify mammalian germ 
cells?: Gro. T. Harairr (introduced by H. V. Wilson). 
There are two main views regarding the functional germ 
cells of mammals: (1) These are all direct descendants 
of primordial germ cells arising in the early embryo; 
(2) while embryonic germ cells are present, they usually 
degenerate and the functional germ cells arise secondarily 
from the germinal epithelium of the gonad, either in the 
immature or adult animal or in both. It has frequently 
been stated that evidence of the first view is furnished 
by the form of the mitochondria, germ cells possessing 
granular mitochondria and all other cells filamentous or 
rod-shaped mitochondria. Post-natal stages of male and 
female rats have been studied to test the latter claim. 
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In the female, the germinal epithelium, follicle cells, 
fibroblast cells and the epithelium of Fallopian tube and 
uterus characteristically have filamentous mitochondria. 
Oocytes near the germinal epithelium and in the cortex 
of the ovary have rod-shaped mitochondria; the ova in 
primary follicles either short rods or granules or both; 
ova in Graafian follicles finely granular mitochondria; 
corpora lutea and atretica mostly granules and some short 
rods. As the ovum grows, the few rod mitochondria are 
gradually replaced by fine granules which become more 
numerous. The number. and form of mitochondria would 
seem to be indicative rather of activity than of cell 
specificity, especially as the original filamentous mito- 
chondria of the follicle cells become transformed into 
granules as the corpus luteum develops and becomes 
active. The germ cells of the male follow a different 
course. Up to 21 days post-partum the large cells of the 
seminiferous cords, usually designated as primordial germ 
cells, typically contain large granular mitochondria, and 
such cells divide mitotically during this period. Other 
cells of the cords have filamentous mitochondria. After 
21 days the usual cell generations of the spermatogenetic 
cycle begin to develop. From this time granular mito- 
chondria are rarely seen, but all the cells of the seminif- 
erous tubules, whether germ cells or Sertoli cells, are 
possessed of rod-shaped mitochondria, either straight, or 
in rings and loops. Reports on various adult mammals 
show that the mitochondrial content may change in 
amount and form during the spermatogenetic cycle; and 
observations on several mammals indicates that they do 
not all agree in the mitochondrial form at different phases 
of germ-cell history. It would seem, therefore, that the 
form of the mitochondria can not safely be used to dis- 
tinguish germ cells from other cells. 


Studies on fragments of centrifuged Nereis eggs: 
DONALD P. CosTELLO (introduced by H. V. Wilson). 
When the unfertilized eggs of Nereis limbata are cen- 
trifuged at 66,000 times gravity for 60 to 80 minutes, 
the interior protoplasm becomes stratified and the eggs 
are elongated into a dumb-bell form. Due to their shape, 
the eggs usually orient in the centrifuge with the polar 
axis perpendicular to the axis of centrifuging. Egg frag- 
ments were obtained by cutting the dumb-bells, after 
removal from the centrifuge, by hand with micro-needles. 
Three types of cuts were made: ‘‘upper,’’ across the 
neck of the dumb-bell; ‘‘lower,’’ across the lower edge 
of the yolk zone; and ‘‘intermediate,’’ through the yolk 
zone. The centripetal fragment contains the germinal 
vesicle, and its cytoplasmic constituents differ from those 
of the centrifugal fragment. Upon insemination, either 
fragment or both may be activated. While activated 
centripetal fragments usually cleave, the centrifugal frag- 
ments never do so. The centripetal fragments produced 
by the ‘‘upper’’ cut rarely develop into larvae bearing 
prototrochal cilia, although they may attain a sufficiently 
advanced multicellular condition. Ciliated larvae develop 
frequently from the ‘‘lower’’ centripetal fragments, less 
frequently from the ‘‘intermediate’’ centripetal frag- 
ments. These experiments indicate that some substance 
in the centripetal hemisphere, probably derived from the 
germinal vesicle, is essential for development; and that 
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materials near or below the neck of the dumb-bell of the 
centrifuged Nereis egg are essential for the developmey 
of a larva bearing prototrochal cilia. 


Experiments on the relation of nutrition to the compo. 
sition of the body and the length of life: H. C. Sumruay 
H. L. CAMPBELL and C. 8S. LAnrorD. The influence of 
food becomes more apparent when the experiments ay 
continued beyond a single generation. In second (q 
later) generations the calcium content of the body jg 
found to differ widely throughout the period of mog 
rapid growth and measurably also in the fully develope 
adult, according as the calcium content of the family 
food supply is only slightly above the level of minim) 
adequacy or is considerably higher. Adult vitality anj 
length of life also average higher in the families who 
food supplies contain liberal rather than low margins of 
surplus of calcium above the merely adequate ley¢, 
Experiments with reference to the relation of the leva 
of intake of vitamin A (proportion of butterfat in the 
diet) upon growth, length of life and vitality of offspring 
will also be discussed briefly. 


Nicotinic acid in the treatment of canine blacktongw 
and human pellagra: Davi T. SMITH and SuSAN Gown 
SMITH (introduced by Wm. deB. MacNider). In Sep. 
tember, 1937, Elvehjem, Madden, Strong and Woolley, 
of the University of Wisconsin, published their prelini- 
nary report that nicotinic acid cures canine blacktongue. 
By December, 1937, their results had been confirmed by 
Street and Cowgill, of Yale, and Dann, of Duke. This 
was followed by a more extensive study by Smith, Mar. 
golis and Margolis (1938) of Duke and Sebrell, Onstott, 
Fraser and Daft (1938) of the U. S. Public Health Ser. 
vice. Smith, Margolis and Margolis showed that the 
vitamin potency of nicotinie acid is not injured by auto- 
claving at 15 pounds pressure for six hours. Recent 
work by the same investigators at Duke has shown that 
a dose of 0.1 mg per kilogram, given daily for 10 days, 
fails to cure blacktongue, 0.2 mg per kilogram is slowly 
effective, but 0.5 mg per kilogram gives rapid and dra- 
matic cures. Doses of 10.0 mg, per kilogram were 10 
more effective than 0.6 mg. The Goldberger blacktongue 
producing diet is primarily deficient in the pellagra 
preventing factor, but is partially deficient in thiamin 
chloride (B,) and riboflavin. Sebrell, Hunt and Onstott; 
Zimmerman, Cowgill and Fox (1937) observed the ribo- 
flavin deficiency and Margolis, Margolis and ‘Smith? at 
Duke the B, deficiency. Nicotinic acid cures the primary 
deficiency and gives as good results as liver or yeast with 
the first two consecutive attacks of blacktongue. After the 
third attack the oral lesions are cured, but the animals 40 
not gain weight. If the secondary deficiencies are cor 
rected by giving B, and riboflavin along with the nicotinit 
acid dogs can be maintained in good condition for as long 
as 12 months. Pyridine B—carboxylie acid diethylamide 
(Coramine) cures blacktongue at levels of 5 to 10 mg pet 
kilogram. Although larger doses are required it has the 
advantage of being less toxie and will protect the dogs 
from a new attack for much longer than the maximum doses 

1 Detailed accounts of the blacktongue experiments by 


Margolis, Margolis and Smith are in press (Jour. Nutr- 
tion) at the present time. 
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Of the nicotinic acid. Patients with pellagra have been cured 
opment rith nicotini¢ acid by Fouts, Helmer, Lepkovsky and 
ukes (1937) 5 Smith, Ruffin and Smith (1937); Harris 
bnd Hassan (1937) ; Spies, Cooper and Blankenhorn 
(1938) ; and France, Bates, Barker and Matthews (1938). 
ne dose used by Smith, Ruffin and Smith was 1.5 mg 
er kilogram each day. This was three times the mini- 
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8 ar nal effective dose in the dogs. Ruffin and Smith have 
. stained dramatic cures in 10 cases of acute pellagra with 
nis dose of nicotinic acid. Toxic symptoms appeared 
fo, in one patient and in 5 normal medical students after 
eloped aking 1 gram of nicotinic acid daily for 5 days. There 
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s, however, @ large margin of safety between the effec- 
ive dose and the toxie dose. All the evidence in“ ates 
hat the pellagra preventive factor of Goldberger is 


ieotinie acid. 


The polarity potential of the human eye: WALTER R. 
(es. The human eye, in common with other tissues 
Bf the body, shows fairly constant electrical potentials. 
he anterior portion is positive and the posterior or 
etinal area is negative. The potentials can be led off 
rom the tissues just next the eye somewhat as the heart 


gue 

OWER urrents are led off by connecting a patient’s wrists and 
Sep- he left ankle to a measuring instrument. Very small 
olley, metal foil dises are attached to the skin with adhesive on 


bither side, above and below each eye. These electrodes 
re connected through a vacuum tube microvoltmeter to 


‘Limi- 


ngue, 

d by fe delicate galvanometer, the deflections of which are 
This photographed. The eye now acts as both battery and 
Mar. fmewitch, since turning the eye changes the contact rela- 


ionships of its front and back with the electrodes. The 
farther the eye is turned in the orbit the stronger the 
potential indicated on the galvanometer, and as long as 
he eye remains fixed at one point, the potential holds 
teady at a value dependent on the eye’s position. When 
heir eyes are turned 30° from the primary line of regard, 
hich angular distance may be used as a standard test, 
hildren and adults show potentials ranging from .0002 
Mo .002 volt from each eye. The amount of light falling 
bn the eye at the time of measurement makes only a small 
lifference in the result. One eye may differ markedly 
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gra: rom its mate, just as people differ among themselves. 
min Repeated measurements on the same person as a rule 
tt; Mere well. Apparently the eye potential is not easily 
ibo- Bisturbed by the minor defects which interfere with visual 
at ficiency. That it is inherent in the tissues or tissue 


ary Felationships of the eyeball, rather than derived from the 
ith Hieye muscles and tissues lining the orbit, is indicated by 
the he fact that the potential is absent when the eyeball has 


do been removed. Patients with one glass eye do not give 
or: h potential on that side, even though much of the muscle 
nie issue remains. The fundamental cause of the polarity 
ng fg °tential in the eye remains to be discovered. Prelimi- 
de ary data on the possible influence of various factors 
yer re presented. 

he 

gs i The Oligocene-Eocene boundary in the Rocky Mountain 
ind Pacifie Coast regions: WiLLIAM BERRYMAN Scorv. 


he Far West of the United States, including the Rocky 
fountains and Paeifie Coast provinces, contains the most 
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wonderful museum of ancient mammalian life known in 
the world; and no more convincing proof of the theory 
of evolution can be found than is given by the successive 
developments of various lines of mammalian descent, such 
as horses, camels, rhinoceroses, etc. In order to make 
this evidence available to naturalists, it is essential that 
the chronological order of the deposits which contain the 
fossils shall be established beyond doubt; and the paper 
deals with a small part of the Tertiary period, namely, 
the Upper Eocene and Lower Oligocene, and the problem 
of fixing the boundary between these two divisions of 
geological time; more especially in the great series of 
fresh-water river and lake deposits which are found in 
the high plateau of southern Wyoming, northern Utah 
and the adjoining parts of Colorado, where aridity tends 
to prevent the growth of the cover of vegetation. The 
formations in question are all of continental origin, partly 
lake deposits, partly river deposits. In southern Wy- 
oming the areas usually assigned to the Middle Eocene 
or Bridger stage are in two separate basins; one around 
Fort Bridger, extending for many miles in every direc- 
tion from that center; the other east of the Green River, 
which extends down to the foothills of the Uinta Moun- 
tains and around the east end of those mountains into 
Colorado and Utah. The subdivision of these beds has 
given rise to considerable controversy because of the 
gradual change from one stratigraphical subdivision to 
another. There is no question as to the order of succes- 
sion, but as to the boundaries where the lines should be 
drawn. The Upper Eocene or Uinta formation is clearly 
subdivided into three substages, which are called respec- 
tively A, Band C. Above these comes the thick Duchesne 
River, and this is generally regarded as the summit of 
the Eocene, but I am more inclined to consider it the 
basal member of the Oligocene. In southern California 
there is a very thick bed of continental origin known as 
the Sespé. This is some 7,000 feet thick and rests un- 
conformably upon marine Eocene and is overlain uncon- 
formably by marine Miocene. It seems thus to represent 
the whole of the Oligocene. In the lower part of the 
Sespé is found a fauna very similar to tnat of the 
Duchesne River, and the upper part resembles that of 
the John Day in eastern Oregon. 


Origins of cave faunas: A. 8. PEARSE (introduced by 
Ross G. Harrison). Yucatan is a great sheet of lime- 
stone which has been uplifted from the ocean in rather 
recent times. Its caves and cenotes contain a number of 
interesting troglobites which throw some light on the 
origins of cave faunas. Caves have been populated by 
invasions from ocean, epigean and subterranean bodies 
of fresh water, and land. Animals have occupied caves 
in order to secure shelter and to take advantage of the 
stability of environmental conditions, especially tempera- 
ture and humidity. Of some three hundred species col- 
lected in the caves of Yucatan, most are such as may be 
found elsewhere. Less than a tenth are troglobites. 
Though caves are continually occupied for longer or 
shorter periods by animals from other habitats, few be- 
come adapted to life in caves to such a degree that they 
show characteristic lack of pigment, degenerate eyes, 
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attenuation of tactile organs, lack of seasonal periodicity 
in reproductive activities, ete. Cave bats fly continually 
into the epigean world and bring back materials which 
directly or indirectly constitute important food resources 
for small animals. In Yucatan certain troglobite diplo- 
pods belonging to the Genus Yucodesmus show specific 
segregation which has apparently been brought about by 
isolation. Cave crickets and crustaceans, on the contrary, 
are widely distributed; the former perhaps because they 
spread above ground during humid, dark periods and the 
latter because they emigrate through ground waters. 


Structure and automorphisms of semi-simple Lie groups 
in the large: N. JACOBSON (introduced by S. Lefschetz). 
The present paper attempts to fill in several gaps that 
appear in the literature relating Lie algebras to continuous 
groups. It is shown that semi-simple Lie algebras over 
the field of real numbers are in (1-1) correspondence 
with semi-simple Lie groups in the large (equivalence 
defined by local isomorphism), simple Lie algebras with 
simple Lie groups. We also give a new set of linear 
groups which serve as representatives of the classes of 
locally isomorphic simple Lie groups. Omitting a finite 
number of exceptions these are simply the important 
geometric linear groups with real, complex or quaternionic 
elements (e¢.g., unimodular, orthogonal groups). We de- 
termine the group A of continuous automorphisms of the 
‘‘unexceptional’’ groups and discuss the structure of 
A/A, where A ‘ is the component of the identity of A. 


Spiraling compound curves: T. F. HICKERSON (intro- 
duced by H. V. Wilson). This paper presents a study of 
compound curves of various types with a view of inserting 
transition spirals providing a gradual change of curva- 
ture from one branch to the other of the compound curve. 
At the junction of two curves of different radii, called 
the point of compound curvature, there is an abrupt 
change of curvature similar to that existing at the point 
of tangency of a straight line with a circular are. For 
the latter condition, the use of a transition spiral to 
effect a gradually increasing change of curvature from 
the straight line to the circle is a well-known and well- 
established procedure in both railroad and highway de- 
sign. The circular curve is here shifted radially inward 
far enough to make room for the spiral. This radial 
shift depends upon both the degree of curvature of the 
circular are and the desired length of transition spiral. 
In the analogous case of a compound curve, one of the 
curves must be considered fixed in position, while the 
other curve is shifted radially a small distance (p) to 
facilitate the transition. If the flatter curve remains 
fixed, the sharper curve is shifted inward; but if the 
sharper curve remains fixed, the flatter curve is shifted 
outward. As in the case of the transition from a straight 
to a circular path, the amount of shift for either curve 
depends upon the total change of curvature and the 
length of spiral affording the transition. The length of 
spiral varies theoretically as the cube of the speed of 
cars (in miles per hour) and inversely as the radius of 
the curve. Two right-hand or left-hand circular curves 
separated by a short tangent are treated as special cases 


of compound curves. Here the alignment is mueh jp, 
proved in appearance and riding qualities by the sup: 
tution of uninterrupted continuous curvature With trang 
tion spirals in the place of the intervening short tanga; 


Plant disease fungi constantly evolving new types: E, 
C. STAKMAN. Evolution is a very real and active proce 
in many of the most destructive plant disease fungi 
There are many different parasitic strains, and new oy, 
are continually being produced by hybridization betye, 
existing strains and by sporting or mutation. Hoy , 
multitude of new types or strains arise in a single speci 
of smut fungus is illustrated well by the corn smut fungus, 
Several years ago a single reproductive cell of this fungys 
was isolated and its offspring propagated in the labor. 
tory. Within a few months 162 distinct strains of hi 
one fungus had been produced by mutation among th 
descendants of the original single cell. During the pag] 
several years more than a thousand types have resultej 
from the progeny of two single germ cells which wer 
mated. In all, there were developed several thousand typg 
among the progeny resulting from the union of these ty 
single cells. The number of strains that can be produwe 
by hybridization and sporting or mutation in this om 
fungus is almost unlimited. Some of these strains diffe 
from each other in their appearance on nutrient media jy 
the laboratory, some in physiologic characters and som 
in parasitism; naturally, therefore, there are numero 
parasitic strains of such smut fungi and new ones ar 
continually being produced. Extensive investigations aly 
have been made of some of the most destructive rust fungi 
particularly that causing the stem rust of wheat and othe 
small grains. Within the single species of fungus that 
causes the stem rust of wheat there are varieties which in 
general look alike but differ in behavior. Thus there i: 
one well-known variety of stem rust that can attack wheat 
and barley but not rye and oats; there is another thai 
can attack rye and barley but not wheat and oats; aui 
still another that can attack oats but none of the othe 
small grains. Under the microscope they all look ver 
much alike, but their parasitic appetites differ. And thk®™ 
subdivision into strains goes still further: more than 1%) 
parasitic strains of the variety of stem rust that attack 
wheat can be recognized by their parasitic effect on twelt 
varieties of wheat. Furthermore, new parasitic straili 
are continually being produced by hybridization betwee 
existing strains on the barberry plant, which is the alter 
nate host for the rust. This natural evolution of nev 
types of plant disease fungi does not occur only in tlt 
laboratory but is going on in nature, as is evident from 
results obtained during the past few years. About ta 
years ago, for example, a new parasitic strain of tht 
wheat stem rust was found for the first time in the Middl 
West. Within ten years it has spread to virtually th 
entire North American continent and has become by ft 
the most prevalent strain. It is particularly importa ™ 
because it is especially severe in its attack on a varie!) 
of wheat which had been resistant prior to the advent 
the new strain of rust. The fact that so many types “ 
plant disease fungi exist within a single species and thi! 
new ones are continually being produced makes it imper* 
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tive that the evolution of these disease fungi be studied 
carefully in order that breeders of crop plants may keep 
a stage ahead of nature as a breeder of new types of plant 
disease. In the past, new varieties of crop plants often 
have been produced which were resistant to a given disease 
for several years, only to have a new strain of the disease 
organism pop up to attack the same variety later. There 
is therefore a contest between breeders of resistant varie- 
ties and nature as a breeder of new types of plant dis- 
eases. The development of disease-resistant varieties in 
many cases, therefore, must be a continual process. 


The distances of 1,350 stars determined at the Leander 
McCormick Observatory: S. A. MITCHELL and D. REUYL. 
The year 1938 marks the completion of one hundred years 
of measurements of stellar distances or parallaxes. By 
the year 1910 there had been determined the approximate 
distances of 100 stars. Photographie work was started at 
the University of Virginia late in the year 1914. A vol- 
ume soon to be published will give the details of 650 
stars, bringing to 1,350 the grand total of McCormick 
parallaxes. These trigonometric parallaxes directly deter- 
mined are in close agreement with the parallaxes derived 
at the Mount Wilson Observatory by indirect methods by 
the spectroscope. The McCormick program includes rela- 
tively faint stars of large proper motions and also all 
the brightest stars accessible for observation from our 
latitude. The material covers stars of all spectral types 
and hence the results permit a comprehensive study of 
intrinsie stellar brightnesses or absolute magnitudes. Of 
particular interest for the investigation of problems of stel- 
lar stability is the question of the reality of a gap between 
‘‘giants’’ and ‘‘dwarfs’’ for K and later types, and also 
the question of ‘‘intermediate’’ white stars and ‘‘ white- 
dwarfs.’? For the nearest stars, the trigonometric paral- 
laxes have a higher accuracy than the spectroscopic. The 
recent claim that the spectrum of the faint star Wolf 424 
shows it to be our nearest neighbor in space has not been 


| substantiated by McCormick measures. There are at least 


30 nearer stars. 


Some recent observations of sunspot spectra: HAROLD 
D. Bascock. With the 150-foot reflecting telescope of the 
Hale Solar Laboratory in Pasadena and a new concave 
grating spectrograph a reconnaissance has been made of 
two regions of the sunspot spectrum hitherto unexplored. 
The more fruitful of these is in the infra-red, 219900- 
11200, where many striking differences are found between 
the spectra of spot and solar disk. The other is in the 
ultra-violet, where atmospheric and instrumental scatter- 
ing of light imposes much difficulty. The observations 
have been made on spots of only medium size. With more 
favorable conditions further additions to our knowledge 


# may be expected. The behavior of several interesting 


elements as shown in the infra-red is described qualita- 
tively and found to be in agreement with Miss Moore’s 
observations in the visible region. 


The interpretation of showers below thick layers: L. W. 
Norpuerm (introduced by Arthur H. Compton). With 
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the assumption of the barytronic nature of the hard com- 
ponent of the cosmic radiation a large part of the electron 
showers under thick layers of heavy materials and under- 
ground can be explained as due to collision secondaries 
of fast barytrons. This hypothesis leads to the following 
results which are, at least, in good qualitative agreement 
with observation: The number of showers of a given size 


will be nearly independent of the atomic number of the 


generating material. The fraction of soft intensity in 
equilibrium with the hard component underground is of 
the order 20 per cent. (observed about 25 per cent.), the 
ratio of single secondaries and small showers to hard rays 
emerging from lead as obtained from cloud chamber obser- 
vations checks very well with theoretical estimates. It 
follows, furthermore, that a considerable fraction of the 
soft intensity at sea level must be due to the same cause. 
It is, however, likely that contributions from other proc- 
esses, though quantitatively of lesser importance, are not 
entirely negligible. The above explanation could not be 
maintained with protons as primaries, as they can not 
produce electron secondaries of sufficiently high energy. 


Adiabatic nature of B-decay: M. H. Hess (introduced 
by E. C. Kemble). It would appear at first glance that 
the change in nuclear charge in a §-transformation should 
be non-adiabatie with regard to the atomic electrons, 
sinee the time required by the B-particle to reach the outer- 
most shells can be much shorter than the atomie periods. 
The experiments of Crane and Halpern for detecting the 
neutrino require an adiabatic §-process, i.e., that the 
atomie electrons pass adiabatically from the ground state 
appropriate to the initial nuclear charge to that for the 
final nuclear charge during the f-decay. The above 
authors have given an experimental proof, which tends to 
show that the B-decay is adiabatic. We shall present 
theoretical arguments to the same effect. 


Disintegration of atomic nuclei by high-energy radia- 
tion: JAMES B. Fisk (introduced by E. C. Kemble). In 
analogy with the process by which electrons are ejected 
from atoms by light waves, it has recently been possible 
to eject neutrons from a number of atomic nuclei by high 
energy gamma rays. This method has been used to pro- 
duce disintegration of H2 and Be, using natural radio- 
active sources of gamma radiation; and disintegration of 
Cu, Ag and Zn, and a number of other elements using the 
much more powerful gamma ray resulting from the process 
in which a proton is captured by the Li? nucleus. The 
Lithium gamma ray has energy of approximately 17 mil- 
lion electron-bolts, that is, approximately 9 M.E.V. more 
than the average energy of binding of a neutron to a 
nucleus, This type of disintegration has also been studied 
using the gamma rays produced in the bombardment of 
boron by protons. In this process the strongest gamma ray 
is 12 M.E.V., and the corresponding theoretical probability 
of disintegration is approximately twice that for the 
lithium gamma ray. This method of investigation of the 
properties of atomic nuclei is a very powerful one, and, as 
gamma rays of other energies become available through 
the use of higher voltage apparatus, should prove as use- 
ful as the corresponding photoelectric effect for atoms. 
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Flotation of some highly dispersed phases: FRANK K. 
CAMERON (introduced by Claude 8S. Hudson). It has been 
found that the phase rule applies to an aqueous suspension 
of a solid of colloid dimensions if the ion concentration 
at the surface be considered as the only significant vary- 
ing intensity of the solid phase. When plotted against the 
pH of the liquid phase, boundary curves and transition 
points are found of the familiar types. An added reagent, 
if it dissolve with acquisition of a different sign, will be 
adsorbed by the solid, and if water-repellent, the adsorp- 
tion complex may be floated. On these principles a simple 
technique has been developed for the rapid quantitative 
determination of a flotation agent for a colloid. 


General relations governing the solubility of organic 
substances in water: PAUL Gross (introduced by Roger 
Adams). Experimental determinations of the solubilities 
in water of a large number of slightly soluble organic 
substances, at different temperatures, have yielded data 
which on first inspection seemed devoid of regularity. 
While it has not been possible as yet to give anything 
approaching a complete quantitative picture of the factors 
involved, the influence of certain general factors has be- 
come apparent. These have been brought out by recaleu- 
lating the solubilities as vapor solubilities after first 
demonstrating experimentally that the concept of the 
vapor solubility is applicable to systems of this type. 
These vapor solubilities show surprisingly simple quanti- 
tative correlations with the molecular volumes of the or- 
ganic molecules. Treatment of the data for several series 
of related compounds in this way brings out the effect of 
polarity in the solute molecule on solubility and also shows 
the importance of London-Van der Waals type forces in 
determining the magnitude of the solubility values. The 
significance of the large values of the temperature coeffi- 
cients of the vapor solubilities is also discussed. 


Solid-liquid equilibrium and the interatomic potential 
curve for argon: O. K. Rice (introduced by Claude 8. 
Hudson). Previous investigators, in attempting to find 
potential curves for interatomic forces, have generally 
assumed a simple combination of an inverse sixth power 
attractive potential and an inverse higher power or expo- 
nential repulsive potential, and have made use of equation 
of state data or the Joule-Thomson coefficient and theo- 
retical considerations to fix the parameters. It is found 
in the present investigation that it is possible to make an 
estimate of the mutual potential of two argon atoms for a 
small range of interatomic distances close to the minimum 
of the potential curve by use of the melting parameters. 
The slope of this portion of the curve is considerably 
greater than anticipated, but it may be joined on smoothly 
and in a practically unique way to an inverse sixth power 
curve at larger interatomic distances. The whole may 
then be completed by use of data on the Joule-Thomson 


coefficient, giving a curve which is believed to be more 


nearly correct than any hitherto proposed. 


The oxygenation of diisobutylene at elevated pressures: 
R. W. Bost (introduced by Roger Adams). The action 
of molecular oxygen on diisobutylene has been studied at 
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pressures ranging from 100 to 150 pounds per square ing, 
and at temperatures around 100° C. These studies wer, 
carried out in specially constructed bombs whose tempera. 
ture could be controlled within narrow limits and wer, 
attached to a pressure-recording device, thus enabling on, 
to follow the reaction closely. The reaction products op. 
sisted of organic peroxides, aldehydes, ketones and acids, 
When diisobutylene is oxygenated in the presence of solig 
potassium hydroxide, peroxides are absent. 


Size of seed and other criteria of polyploids: ALbrrr P. 
BLAKESLEE and H. E. WARMKE. For determination of the 
chromosomal constitution of members of a polyploid series, 
ultimate dependence must be had upon microscopic exani- 
nation of their chromosomes. Two reservations to this 
criterion are (1) the fact that a plant may give a 4n 
count and yet be unbalanced in two sets to form q 
4n+1-1 individual and (2) the fact that under certain 
conditions, such as colchicine treatment, both 4n and 2n 
sectors as well as sectors with chromosomal deficiencies 
are common on the same plant. The difficulties involved 
in examination of chromosomes suggest desirability of 
short-cut methods of determination. The following cri- 
teria have been found useful in preliminary separation of 
the even-balanced 4n from normal 2n individuals and with 
some modifications are usable with other members of the 
polyploid series. (1) Larger pollen grains in 4n flowers, 
Presence of a few In-size grains common in tetraploids 
not yet explained. (2) Larger 4n seeds. (3) Larger 
stomata. (4) Leaves increased in width, thickness and 
depth of green color. (5) Larger size of floral parts. 
(6) Shorter, stouter fruits. For odd-balanced types (¢.y., 
ln and 3n) eriteria (3) to (6) are usable, but the pro- 
portion of aborted pollen grains is a better criterion. In 
a study of the effect of polyploidy upon the sex and sex 
mechanism of a series of dioecious plants, it is difficult 
with the female individuals to use the best criteria of 
polyploidy (actual chromosome determination and pollen 
size). Doubling chromosome number does not prevent the 
sex expression of maleness and femaleness in such species. 
For example, in hemp which had been treated with col- 
chicine, 4n male flowers were determined, first by pollen 
size and later by chromosome counts in pollen mother cells. 
Females were determined provisionally by thickness of 
leaves, size of stomata on floral bracts (which appears 4 
more reliable criterion than of those on leaves), but espe- 
cially by the seeds, which were distinctly larger than those 
of 2n controls. Such large seeds ef presumptive 4” 
females when pollinated by 4n males gave rise to male 
and female offspring, of which all the males were 4n and 
all the females appeared 4n by the tests already men- 
tioned. An intersex plant was determined to be 3n by 
chromosome counts in pollen mother cells. Stomata on 
its floral bracts were intermediate in size between those 
of 2n and 4n individuals. 


Further experiments on the behavior of the ‘‘domi- 
nant’’ lethal, I, of Neurospora: B. O. Dope. Because 
a cell provided only with nuclei that carry the ‘‘domi- 
nant’’ lethal, I, can not develop vegetatively to any great 
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extent, there has been some question whether it is pos- 
sible to obtain asei homozygous for this factor. These 
experiments prove that occasionally ascocarps in which 
the asci are homozygous, II, for the lethal can be obtained. 
Another question arises as to whether interspecific crosses 
can be made when one of the parents carries this factor I. 
When Neurospora tetrasperma, the 4-spored species, car- 
rying the lethal, I, is mated against Neurospora sitophila, 
the 8-spored species, the resulting asci so far obtained 
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have been 8-spored, as might be expected because 8-spored- 
ness is dominant over 4-sporedness. Some evidence had 
previously been obtained to indicate that this factor may 
revert or lose its power altogether to bring about abortion 
in heterozygous, Ii, asci. When the lethal was introduced 
in these interspecific crosses it was not effective in bring- 
ing about indurated ascus abortion in the first generation 
in these experiments. 
(To be concluded) 


PLACER MINING AND THE ANADROMOUS 
FISH OF THE ROGUE RIVER 


By Professor HENRY B. WARD 
UNIVERSITY OF ILLINOIS 


TuE wide-spread pollution of streams and lakes in 
the United States is well known and recognized not 
only by all students of natural history but by many 
others whose love of nature and contact with existing 
conditions have made them painfully conscious of the 
situation. The demand for correction or limitation of 
these conditions is based on the damage done to water 
supplies essential for the population in given areas, on 
the destruction of fish life and other aquatic organisms, 
both plant and animal, that play an essential part in 
the economy of nature, and on the serious limitation 
or total destruction of recreational opportunities con- 
nected with the water bodies involved. 

Abundant evidence has been secured in specific cases 
to justify the complaints and to call for corrective 
legislation. The protection of drinking water supplies 
is generally acknowledged to be essential. Scientific 
studies have definitely connected the destruction of the 
fish life with the dumping of manufacturing wastes 
into various rivers or the discharge of large volumes of 
domestic waste in untreated sewage. Even before the 
condition of the water had become so marked as to 
deter adults or youths from utilizing streams or lakes 
for recreation, health boards had interdicted such prac- 
tices on the basis of demonstrated contamination of the 
water. Inereasing volumes of polluted water have 
become of such national concern that the last Congress 
devoted much time to the discussion of the problem, 
although unfortunately the emasculated measure 
adopted at the last moment was generally unsatisfac- 
tory and wisely vetoed by the President. One new 
phase in the relation between the fish fauna and the 
environmental conditions it encounters in a particular 
locality has been subjected to careful study with refer- 
ence to a factor which appears not to have been investi- 
gated previously. | 

In many places the fish supply of our rivers consti- 
tutes a natural resource of high value, though often 
overlooked and sadly neglected. Recently attention 


has been directed to the influence of local practises on 
the welfare of the fish in the stream. The Rogue River 
in southwestern Oregon has long been famous for its 
steelhead and salmon. Within recent years the run of 
these fish has fallen off materially, and some have 
attributed the decline to an increased activity in placer 
mining which adds to the stream a considerable volume 
of earthy material washed down from the hillsides of 
the valley. On the other hand, the gold-bearing soils 
constitute a valuable natural resource, the development 
of which has contributed materially to the welfare of 
the area and of the state. This conflict of interests led 
to legal controversy in which the need for more accu- 
rate determintaion of the facts involved became evi- 
dent. 

I was asked to make an independent and all-sided 
study of the river in order to ascertain the accuracy 
of the complaint, the extent and character of any 
damage done to the fish, and when the damage was 
determined to consider how the placer mining industry 
might modify its practises for the protection of the 


fish. I was assured of perfect freedom in carrying out 


my studies and in publishing the results. The report? 
just completed contains some biological observations of 
such character as to justify their presentation here in 
brief. 

The charge brought against the placer mining indus- 
try maintained that it discharged into the river an 
amount of waste inimical to the welfare of the fish. 
No one doubted that during the active season the 
run-off from placer mining added to the stream a con- 
siderable amount of silt and that material in miners’ 
terminology was “waste.” Superficial inspection had 
convinced people generally that the stream “looked 
bad,” but in the complaint no real evidence was offered 
as to the effects on the fish. The rusty-red, muddy 


1‘*Placer Mining on the Rogue River, Oregon, in its 
Relation to the Fish and Fishing in that Stream. An 
ecological study made for the Oregon State Department 
of Geology and Mineral Industries.’’ Bull. No. 10. . 
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water made so unfavorable an impression on the ob- 
server that it seemed to justify the complaint. Indeed, 
at the start I was inclined to regard conditions as at 
least somewhat unfavorable for the fish. 

The question of fundamental importance is to deter- 
mine what kinds of material are actually dangerous or 
destructive and as such should be rigorously prohibited 
from discharge in untreated condition. On the other 
hand, it is clear that with every rainstorm large quan- 
tities of earthy matter from fields, hillsides and forests 
are washed into the stream and serve to increase the 
natural load picked up by the waters in their normal 
course through the land. In many regions the quantity 
of material normally carried by a stream is large, and 
its character such that some part remains in suspension 
almost indefinitely. 

The magnitude of this load is well indicated by 
Table 1, which cites data of normal turbidity in various 
streams not subject to the influence of mining, as re- 
corded by various agencies. The Oregon streams are 
moderately loaded; the last two rivers represent 
extreme conditions. 

TABLE 1 
AMOUNT OF SILT CARRIED BY CERTAIN RIVERS 


Parts per Average 
million turbidity 


Columbia River at Cascade Locks, Oregon 
Klamath River at Klamath Falls, Oregon 
Umatilla River at Umatilla, Oregon .... 
ae River at Copper Canyon, Oregon 


Owykee River at Owykee, Oregon 


9 
Rio Grande 14,840 


21°500 


In my own experience I have seen rivers in Alaska 
which carry even larger quantities of such materials 
than the Oregon rivers, but in all these streams various 
types of fish are found regularly and in regions remote 
from the interference of population the fish fauna may 
be abundant. This, together with much other evidence, 
emphasizes the fact that at least so far as maintaining 
fish life is concerned, under natural conditions the qual- 
ity of the material appears to be of first importance 
and the quantity of secondary character. That the 
same proviso applies also to man is evidenced by the 
‘serious epidemics of typhoid fever shown to have been 
due to the discharge at a single point of a relatively 
small volume of contaminated material, whereas the 
heavily silted waters of the Missouri, the Platte and 
other streams are not unsafe for drinking water be- 
cause of the presence of the large quantities of earthy 
materials in solution or suspension. 

A precise determination of the facts in the case of 
the Rogue River was sought first through a study of 
the river itself. This was carried out during two 
periods. In one the river was in its maximum low- 
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water condition; the other period came after melt; 
winter snows and early rains had swollen the Stream, 
not to flood conditions but to the level of average may; 
mum high water. In the first period placer mining 
activity had entirely ceased some time hefore, so tha 
the river was clear of sediment; conditions within the 
stream could be well observed and those above |oy. 
water level, on the banks and in shallow areas acey. 
rately determined. 

During the high-water conditions placer mining wa; 
being carried on at its maximum. The run-off fro 
these operations was discharged into smaller tributaries 
or directly into the Rogue River itself. It was impor. 
tant to determine both the kinds of materials flusheg 
into the stream in this manner and the quantity added 
to the river by all these undertakings. Early in the 
study it became apparent that the entire region was 
subject to periods of heavy rain and irregular as well 
as marked fluctuation in the water level of all streams, 
As a result the turbidity of the water and its load of 
materials in solution and suspension fluctuated natu. 
rally within wide limits. This was shown by govern- 
ment records covering a period of eleven months made 
at a point on the Rogue well above all placer mining. 
Natural erosion due to climatic factors tears down the 
hills and loads the streams in the same way and with 
the same materials that are contributed by the artificial 
erosion of placer mining. 

When the study was extended to the materials in- 
volved, further observations disclosed that deposits 
from placer mining operations did not differ in chemi- 
cal or physical character from those laid down by flood 
waters. Records were taken continually through the 
mining season at Grant’s Pass above the influx of all 
placer mine run-off and at Agness below the addition 
of the last material from placer mining. These were 
tabulated and showed that while the maximum turbid- 
ity of the Rogue River water varied irregularly, the 
highest figures at one place were substantially the same 
as those at the other place. In other words, the maxi- 
mum load carried by the river under present placer 
mine operations is not greater than that due at times 
to natural erosion. . 

The present extent of placer mining is clearly not 
equal to that undertaken by the first operations in 1850 
to 1860 and at some periods thereafter. Then the work 
was prosecuted with great activity induced by the early 
discoveries and the highly profitable results of the 
original undertakings in this field. If present eondi- 
tions are unfavorable for the fish there they must have 
been even more destructive at that time. The records 
available do not bear out this relation. 

In the Rogue River itself the salmon run was maib- 
tained at a high level during the earlier periods of 
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narked activity in placer mining. The reduction in 
ihe run of the fish was most marked during the period 
between that earlier time of placer mining activity and 
ihe very recent years in which enhanced value of gold 
has led to a partial revival of the industry in that 
region. 

A study of the materials in the run-off disclosed 
no substance inimical to the welfare of the fish, either 
young or old. In a recent bulletin? Dr. M. M. Ellis 
has given an analysis of the types of erosion materials 
and their effect on conditions of fish existence. He 
pointed out that in no way has erosion silt a known 
destructive influence but suggests that by forming a 


| pollution blanket on the bottom and by increasing tur- 


bidity erosion silt and other suspensoids may have a 
critical limit. These two features were studied care- 
fully in connection with the conditions in the Rogue 
River system. 

Observations on the river under low-water conditions 
failed to reveal the presence of any continuous or im- 
permeable layer of erosion materials which could serve 
as a blanket, cover fish foods or spawning grounds or 
inany way injure adults or young of these anadromous 
fish during the periods of their life history spent in 
the river. A further examination of the literature re- 
veals no support for the popular opinion that sawdust, 
silt and other solid particles of the type found in the 


Rogue River ean clog the gills and kill the fish by suf-_ 


focation. Past experiments with such materials gave 
uniform evidence that natural substances are not the 
cause of mechanical injuries and do not clog the gills 
of the fish or kill the young. 

To designate placer mine run-off as pollution is un- 


= justified. While it may be called “waste” since it is 


disearded in the process, it contains only natural soil 
constituents and no foreign substances. None of the 
wstable materials or toxie substances which are com- 
mon in domestie sewage or industrial wastes are found 
in the placer run-off in this vallev. So long as the 
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process remains as it now is the run-off can not pollute 
or contaminate the water of the river. The color comes 
from ferric compounds which are not harmful to the 
fish; it is persistent and contributes to the opacity of 
the water and thus to a degree offers protection against 
the wiles of the angler. At points where the water was 
too dense to see fish, it really contained very little 
sediment. 

The very fine silt may be related to the primitive 
food supply of the young fish and have thus a favor- 
able rather than an unfavorable influence. The Wis- 
consin survey has shown that colloidal organie material 
collects on minute solid particles to furnish culture 
media for aquatic bacteria. Very young fish from 
muddy waters, which I have often dissected under the 
microscope, have the gut well filled with mud. The 
organic materials ingested with the silt may be a valu- 
able element in fish nutrition. This feature certainly 
deserves careful investigation. 

In order to make the conclusions more convincing 
Dr. L. E. Griffin was secured to carry out in his labora- 
tory at Reed College some experiments on young trout 
and salmon. The results of the experiments are re- 
ported in detail in Appendix B of my report just pub- 
lished. Young fish were held for three to four weeks 
in tanks through which was circulated water containing 
in constant suspension more than 1,000 parts per mil- 
lion of mud taken from placer mine areas in the Rogue 
River Valley. This is far more than the maximum 
amount (440 ppm) actually found in Rogue River 
water taken in at Agness. Yet the fish remained active 
and the percentage loss of life was less than expected 
among fish held in confinement. The condition of the 
fish was apparently slightly better than that of controls 
from the same source kept in tanks of clear water at 
the same place during the same period. 

An important contribution to the report is Appendix 
A on “Rogue River Turbidity,” by Arthur M. Swarb- 
ley, geologist in the Oregon State Department. 


SCIENTIFIC EVENTS 


THE NATIONAL GEOLOGICAL SURVEY 
OF CHINA 

Dr. B. Cressty, chairman of the depart- 
ment of geology and geography of Syracuse Univer- 
sity, has reeeived letters from Peiping and Chung- 
king concerning the present status of the National 
Geological Survey of China. 

Some three years ago the headquarters of the survey 
were moved from Peiping to the new buildings in 
Nanking. With the evacuation of that city a year 
ago, the survey moved first to Changsha and more 
recently to Chungking. All the maps, rare books and 


*U. 8. Bureau of Fisheries, Bull. 22: 1937. 


type specimens in Nanking were packed for storage 
and are supposed to be safe. Some of the ordinary 
reference books, a large part of the survey’s publica- 
tions and the specimens under study were not shipped 
until the last moment and only a portion of them 
reached the interior in safety. Most of the apparatus 
thus sent away was damaged. The museum specimens 
were only partially packed and were either transported 
to the countryside outside of Nanking or left in the 
building. It is feared that all have been lost. 

Dr. Wong Wen-hao is now at the survey head- 
quarters in Chungking. One member is in Hongkong 
looking after printing arrangements, an additional 
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office has been established in Yunnan, and the work 
of the Cenozoic Laboratory in Peiping is proceeding 
without interruption under the direction of Drs. 
Weidenreich and W. C. Pei. Dr. Grabau continues 
his residence in Peiping, where he has completed the 
fourth volume on his pulsation theory. 

Despite the tremendous losses which the survey has 
suffered, the staff has actually been increased and the 
work expanded. Intensive study is being given to the 
economic geology and mineral resources of the south- 
eastern provinces. 


THE FATE OF AUSTRIAN SCIENTIFIC 
MEN 

THE faculty of medicine of the University of Vienna 
has suffered severe losses. It is estimated by the Ber- 
lin correspondent of the Journal of the American 
Medical Association that about half of the assistant 
professors and instructors holding office at the time 
the Austrian republic was absorbed by the German 
Reich have lost their positions. The Jewish element 
has been prominent among these groups, whereas but 
few Jews have served as full professors in recent years. 

The Journal gives the following particulars in re- 
gard to some of the better known faculty members: 
Professor Egon Ranzi, ordinarius in surgery and son- 
in-law of the Viennese surgeon, Anton Eiselsberg, has 
been forced to relinquish the directorship of the uni- 
versity’s surgical clinic and has been retired on a pen- 
sion because he had been an adherent of Schuschnigg. 
Professors Leopold Arzt and Wilhelm Kerl, both of 
them “Aryans” and ranking dermatologists, met the 
same fate at Ranzi for like reasons. Professor Arzt, 
decided anti-Semite, ardent proclerical and nephew of 
a late archbishop of Vienna, was in custody for a 
short time. Ernst P. Pick, professor of pharmacology 
and a pupil and successor of H. H. Meyer, was forced 
to retire on account of being a Jew. The physiologist 
Arnold Durig was also retired for reasons unknown. 

As is generally known, Professor Otto Loewi, of 
Graz, who not long ago shared the Nobel prize with 
Sir Henry Dale, of London, has been deprived of his 
post and has spent some time in custody; he has lately 
been given his freedom. One of the younger psychi- 
atrists, Professor Otto Kauders, also of Graz, has 
been dismissed, ostensibly on racial grounds. Fore- 
most among Viennese psychiatrists and neurologists to 
be affected by the new régime was Sigmund Freud, 
who has subsequently been received with great honors 
in London. Hans Hoff, one of the younger psychi- 
atrists, has emigrated to the United States. Professor 
Otto Marburg, ordinarius in neurology, has been de- 
prived of his position; Erwin Stransky has suffered a 
like fate. 

Among the internists who have lost their positions 
are G. Hitzenberger, radiologist; David Scherf, cardi- 
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ologist; Julius Bauer, best known for his reseay¢) on 
endocrinology and on constitution; Karl Glaessney, 
Otto Porges and Walter Zweig. The last named y,, 
a pupil of Ismar Boas. The tragic death of Profesgy, 
Boas has previously been reported. He had maj 
Vienna his refuge from Nazi Germany. After the ay. 
nexation of Austria he ended his life with an overdoy 
of barbital. Still other faculty members to be gs 
missed were Moriz Oppenheim, dermatologist; (jo. 
wald Schwarz, roentgenologist; Josef Friedjung, eq}. 
atrician; Richard Wagner and Heinrich Kahr, gyn. 
ecologists, and Emil Froeschels, research phoniatricigy, 
Professor Heinrich von Neumann, the otologist, , 
“non-Aryan,” was under arrest until the successfy| 
intercession of his patient, the Duke of Windsor. 
There have been other suicides in addition to Professoy 
Boas: the pediatrician, Professor Wilhelm Knoepfd. 
macher ; seventy-four-year-old Professor Oskar Frank, 
gynecologist, and the dermatologist, Gabor Nobl, know 
for his injection therapy of varices. 

The correspondent points out that in view of the ° 
cireumstanees this report ean make no elaim to com. 
pleteness. It does, however, provide an idea of how 
the change in the political status of Austria has 
affected faculties of medicine. 


GIFTS TO COLUMBIA UNIVERSITY FOR 
SCIENTIFIC RESEARCH 

Girts to Columbia University aggregating $4(3,792 
have been announced. The contributions, received dur- 
ing the past four months, will be applied largely to the 
support of research in medicine, chemistry, biology and 
other sciences. 

The Rockefeller Foundation gave $111,750, of which 
$100,000 will be devoted to teaching and research 
neurology over a five-year period. The remainder wil 
be utilized as follows: Research on the constitutional 
aspects of disease, $7,000; studies of the common colf, 
$2,750; research in chemical embryology, $2,000. 

The Carnegie Corporation of New York contributed 
$64,460, of which $50,000 is for the endowment of the 
program of graduate medicine at the School of Medi- 
eine; $8,260 is for chemical research in the department 
of biological chemistry ; $2,500 is for a study of young 
workers in a metropolitan area under the direction of 
the Institute of Educational Research at Teachers Col- 
lege; $1,550 is for research in statistical analysis; 
$1,500 for research on deficiency diseases in certail 
animals, and $650 for research in biochemistry. 

The John and Mary R. Markle Foundation gave 
$54,800, of which $24,600 is for work at the Institute 
of Cancer Research on biological effects of radiation, 
$26,200 for establishment of a free-ranging breeding 
colony of primates in Puerto Rico, and $4,000 for 
research in the department of pathology on cell pr 
liferation in arteriosclerosis. 
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Other contributions of $5,000 or over for scientific 


work are: 

Three anonymous donors, through the Alumni Fund, 
for the School of Engineering, $50,000. 

The Josiah Macy, Jr., Foundation, $2,100 for research 
in the department of zoology on the origin of hereditary 
abnormalities and lethal effects in early vertebrate em- 
pryos; $2,160 for the study of obesity in childhood; 
$3,600 for a study of primates; $5,000 for investigations 
in the department of pathology on the relation of lipoids 
to the processes of growth and aging; $5,600 for investi- 
gations in the department of pathology on cell prolifera- 
tion in arteriosclerosis, and $7,800 for the compilation 
and publication of results of investigations of psycho- 
somatie problems in the department of medicine—a total 
of $26,260. 

An anonymous donor for research at the Institute of 
Cancer Research, under the direction of Dr. Francis Car- 
ter Wood, $20,000. 

The United States Public Health Service to the Amer- 
ican Journal of Cancer, $8,500. 

The Florida Citrus Commission, for research on the 
nutritional aspects of citrus fruits, $5,000. 


AWARDS OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 


A ust of the 1938 honors and awards, to be pre- 
sented on December 6 to members and junior members 
of the American Society of Mechanical Engineers at 
the fifty-ninth annual meeting of the society in New 
York City, has been announced by C. E. Davies, secre- 
tary of the society. An attendance of more than 3,000 
engineers from all parts of the United States and 
Canada is expected at the meeting. The awards are 
as follows: 


Awarded for some great and unique act of genius of 
engineering that has accomplished a great and timely 
public benefit, the Holly Medal will be given to Francis 
Hodgkinson, professor at Columbia University and con- 
sulting engineer, 138 E. 36th Street, New York City, for 
‘‘meritorious services in the development of the steam 
turbine. 

Bestowed for an outstanding contribution to permanent 
engineering literature, the Worcester Reed Warner Medal 
will be presented to Lawford H. Fry, railway engineer, 
Edgewater Steel Company, Pittsburgh, Pa., for ‘‘ written 
contributions relating to improved locomotive design and 
utilization of better materials in railway equipment.’’ 

Presented annually for an original paper or thesis of 
exceptional merit presented before the society, the 
Melville Medal for 1938 will be awarded to Alphonse I. 
Lipetz, chief consulting engineer in charge of research, 
American Locomotive Company, Schenectady, N. Y., for 
his paper on ‘‘The Air Resistance of Railroad Equip- 
ment, ’? 

For outstanding achievement in mechanical engineer- 
ing for 1938, the Pi Tau Sigma Medal will be given to 
Wilfred E. Johnson, engineer with the General Electric 
Company, 1605 Winter Street, Fort Wayne, Ind. Mr. 
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Johnson was picked from among hundreds of candidates 
proposed by engineering schools, the local sections of the 
American Society of Mechanical Engineers and members 
of Pi Tau Sigma, engineering fraternity. 

The Junior Award will be presented to Arthur C. Stern, 
consulting engineer, 928 Broadway, New York City, for 
his paper ‘‘Separation and Emission of Cinders and Fly 
Ash.’’ 

The Charles T. Main Award of $150 for student engi- 
neers will be presented to Edward W. Connolly, 12347 
Monica Avenue, Detroit, Mich., graduate of the Univer- 
sity of Detroit, for his paper on ‘‘ Economic Limitations 
in Engineering Design—with Concrete Examples.’’ 

The Postgraduate Student Award will be given to Mar- 
shall C. Long, 928 W. 34th Street, Kansas City, Mo., 
graduate student at Princeton University, for his paper 
on ‘‘An Investigation into the Angular Characteristics 
of an Adjustable Blade Current Meter.’’ 

The Undergraduate Student Award will be bestowed 
upon Donald C. McSorley, 434 S. Magnolia Avenue, Lan- 
sing, Mich., formerly of Michigan State Coilege, for his 
paper on ‘‘ Humidity Insulation.’’ 


THE SEMI-CENTENNIAL MEETING OF THE 
GEOLOGICAL SOCIETY OF AMERICA 

As has already been reported in Sciences, fifty years 
of progress in the science of geology will be celebrated 
at the semi-centennial meeting of the Geological Society 
of America, which will be held at the Waldorf-Astoria 
Hotel, New York City, on December 28, 29 and 30. Dr. 
Arthur L. Day, of Washington, D. C., is president of 
the society. 

A special anniversary day program on Friday, 
December 30, will describe the contributions made by 
geology to the development of the natural resources of 
the United States. Representatives of the major fields 
of geology, including mineralogy, economic geology, 
paleontology, seismology and petrology, will report ad- 
vances already made and outline problems yet to be 
solved. 

Professor Herman Leroy Fairchild, of the Univer- 
sity of Rochester, who is now eighty-eight years old 
and the only surviving member of the organizing com- 
mittee which met at Ithaca, N. Y., in December, 1888, 
to found the society, will participate. Six of the one 
hundred and twelve original fellows who are still living 
will be among the guests. They are, in addition to 
Professor Fairchild: Dr. Nelson H. Darton, U. S. Geo- 
logical Survey; Dr. William F. E. R. Gurley, Chicago; 
Dr. Robert T. Hill, Dallas, Texas; Professor Frederick 
W. Simonds, University of Texas; Dr. Edward 0. 
Ulrich, U. S. National Museum. 

The Paleontological Society, the Mineralogical So- 
ciety of America, the Seismological Society of America 
and the Society of Economie Geologists, associated so- 
cieties, will hold their annual meetings as a part of the 
three-day program and will participate in the exhibits, 
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scientific sessions and annual dinner of the Geological 
Society. Luncheons are planned by the Mineralogical 
Society on Wednesday, December 28, and by the So- 
ciety of Economic Geologists on Thursday, Decem- 
ber 29. 

Lay explanations of the role of geology in everyday 
life and its contributions to the development of the 
United States will be presented over the radio during 
the meeting in a series of broadcasts sponsored by 
the society. More than fifty exhibits, dramatizing the 
work of geology in all its branches, are being arranged 
by Dr. E. H. Colbert, of the American Museum of 
Natural History, chairman of the exhibits committee. 

The presidential address will be delivered by Dr. 
Day on Thursday night, at a special session in the 
American Museum of Natural History, Central Park 
West and 77th Street. The annual smoker will follow 
Dr. Day’s address. Dr. Day retires from office at the 
close of the meeting and will be succeeded by a fellow 
whose election will be announced during the meeting. 

More than a hundred scientific papers reporting the 
progress of research on a variety of geological sub- 
jects will be given during the morning and afternoon 
sessions of December 28 and 29. The meeting will 
close on Friday night, December 30, with the annual 
dinner. 

The program will include the presentation of the 
Penrose medal, given for “eminent research in geology” 
to a geologist to be named that night. It will be the 
tenth award of the medal since it was established under 
a bequest by the late Dr. R. A. F. Penrose, Jr., in 1927. 
Dr. T. Wayland Vaughan, of Washington, D. C., first 
vice-president of the society and chairman of the medal 
committee, will introduce the medalist. Dr. Day will 
make the presentation. 

Geology in and around New York City will be 
studied by visiting geologists during a series of five 
excursions on Saturday. Open house will be main- 
tained during the meeting at the national headquarters 
of the Geological Society at 419 West 117th Street. 
Professor Paul F. Kerr, of Columbia University, gen- 
eral chairman, is being assisted by a committee com- 
posed of forty-two local geologists. 

Dr. Day is chairman of the special committee that 
is arranging the semi-centennial observance. Assisting 
him are Dr. Charles P. Berkey, of Columbia University, 
secretary of the society; Professor Chester R. Long- 
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well, of Yale University; Professor Donald H. \p. 
Laughlin, of Harvard University; Professor Arthur 7 
Buddington, of Princeton University, and Joseph Stan. 
ley-Brown, of Kew Gardens, L. I., chairman of the 
finance committee. 


RECENT DEATHS AND MEMORIALS 

Dr. ALLEN ROGERS, supervisor of the department 
of chemical engineering at Pratt Institute, Brooklyn, 
since 1920, died on November 4 at the age of sixty. 
two years. 

ProFessoR LEONARD STANLEY DUDGEON, professor 
of pathology at the University of London, dean of 
St. Thomas’s Hospital Medical School and director of 


' pathology and bacteriology at the hospital, died on 


October 22. 


A CORRESPONDENT writes: “The death at the age of 
thirty-one years has been announced of L. G. Schnirel- 
mann, one of the foremost mathematicians of the 
younger generation of the U.S.S.R.” 


AN inscribed stone has been fixed by the London 
County Council at No. 32, Soho Square, W.I., Lon- 
don, recording the fact that Sir Joseph Banks, presi- 
dent of the Royal Society, and Robert Brown and 
David Don, botanists, lived at the house which for- 
merly stood on the site, and that the Linnean Society 
met there from 1821 to 1857. 


On the occasion of the Virginia convention of the 
American Association for the Advancement of Science, 
which will meet in Richmond from December 27 to 31, 
the Virginia Section of the American Chemical Society 
has taken steps to give honor to Virginia’s first state 
geologist, W. B. Rogers, for whom Mount Rogers in 
southwest Virginia is named. The section has been 
requested by officials of the national organization to 
sponsor a tour which will include a visit to White 
Top and Mount Rogers. One of the proposals for 
the memorial is the erection of a tower of native 
rock on the summit of Mount Rogers, which com- 
mands a view of five states. Dr. Rogers took part in 
the formation of the Association of American Geol- 
ogists and Naturalists. He was named president of 
this group in 1848, when the society was transformed 
into the American Association for the Advancement 
of Science. He was elected president of the American 
Association in 1876. 


SCIENTIFIC NOTES AND NEWS. 


of the society. The Rumford Medal was founded by 
Benjamin Thompson Rumford, who died in 1814. 
Dr. WitL1AM Lowe Bryan, president emeritus of 
Indiana University, previously professor of philosophy 
at the university, has sent in his resignation as 4 


Dr. Ropert W. Woop, who retired this year from the 
professorship of experimental physics at the Johns 
Hopkins University, has been awarded the Rumford 
Medal of the Royal Society in recognition of his work 
in physics and optics. Dr. Wood is a foreign member 
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trustee of the Carnegie Foundation for the Advance- 
ment of Teaching. He will attend his last meeting 
of the foundation in New York on November 16. Dr. 
Bryan was appointed a trustee of the foundation in 
1910, sueceeding Woodrow Wilson, who had resigned 
to become governor of New Jersey. 


Mayor GENERAL H. Tscuappat, formerly 
chief of ordnance of the U. S. Army, who retired from 
active service on June 2, has been elected an honorary 
member of the American Society of Mechanical Engi- 


neers. 


J. R. TOWNSEND, materials standards engineer of the 
Bell Telephone Laboratories, New York City, has been 
elected a member of the executive committee of the 
American Society for Testing Materials. He takes the 
place vacated by Allen Rogers, who recently resigned 
because of ill health and who died on November 4. 


PRESENTATION of the Chemical Industry Medal of 
the Society of Chemical Industry, awarded annually 
for valuable application of chemical research to in- 
dustry, was made to Dr. J. V. N. Dorr, president of 
the Dorr Company, at a joint meeting of the Amer- 
ican Section of the Society of Chemical Industry and 
the American Chemical Society at the Chemists’ Club 
on November 4. The award was made to Dr. Dorr, 
“in recognition of his inventions and subsequent world- 
wide introduction of apparatus and processes in many 
chemical, metallurgical and sanitational operations 
which have made possible low cost production on a 
large seale.” The presentation was made by Victor 
G. Bartram, of Montreal, Canada, president of the 
Society of Chemical Industry. Dr. Howard C. Par- 
melee, vice-president of the McGraw-Hill Publishing 
Company, spoke on the life and accomplishments of 
the medalist. Dr. Wallace P. Cohoe, chairman of the 
American Section of the Society of Chemical Industry, 
presided. 


THe Clement Cleveland Medal “for outstanding 
work during the year in the campaign to control 
cancer” was presented to the National Association of 
Science Writers at the twelfth annual dinner meeting 
of the New York City Cancer Committee, which was 
held on November 2. Mrs. Robert G. Mead presented 
the medal to William L. Lawrence, a member of the 
staff of The New York Times, who was designated 
by Thomas Henry, president of the association, to 
accept the medal in behalf of his associates. 


Sm D’Arcy Power was elected president of honor 
of the International Society of Surgery at the eleventh 
meeting of the International Congress of Surgery held 
at Brussels last month. He was one of the founders 
of the society and was for many years the honorary 
local secretary for Great Britain and Ireland. 
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Nature writes: “The impending retirement of Sir 
Daniel Hall from the directorship of the John Innes 
Horticultural Institution will presumably close his very 
long connection with agricultural administration and 
research. From the time when he was the first prin- 
cipal of the South Eastern Agricultural College, Wye, 
and throughout his directorship of the Rothamsted 
Experimental Station, his tenure of office as principal 
scientific adviser to the Ministry of Agriculture and 
Fisheries, and lately as director of the John Innes 
Institution, Sir Daniel has impressed all by his knowl- 
edge, his sound judgment and tact, and not least by 
his great ability as a writer and speaker.” 


Dr. Georce C. SHattruck has been promoted to a 
clinical professorship of tropical medicine in the Har- 
vard Medical School and the Harvard School of Public 
Health. 


Proressor F. F. Norp, of the University of Berlin, 
has been appointed professor in organic chemistry at 
Fordham University. 


Dr. ALFRED F. Hvuetrneg has resigned his profes- 
sorship at Washington Square College, New York Uni- 
versity, and has become associate professor in biology 
at Queens College, Flushing, N. Y. 


Dr. JoHn J. Livincoop, who has been working in 
cooperation with Professor E. O. Lawrence, of the 
University of California, with the cyclotron, has been 
appointed instructor and tutor in physies at Harvard 
University. 


Dr. Soma WEISS, associate professor of medicine at 
the Harvard Medical School and assistant director of 
the Thorndike Memorial Laboratory at the Boston 
City Hospital, has been appointed physician-in-chief 
of the Peter Bent Brigham Hospital, to sueceed Dr. 
Henry A. Christian, who has resigned. 


Dr. Gano Duny, president of the J. G. White Engi- 
neering Corporation, has been elected director of the 
RCA Manufacturing Company. 


Dr. Rospert B. SosmAn, since 1928 physical chemist 
of the Research Laboratory of the United States Steel 
Corporation, Kearny, N. J., has been made a member 
of the Bartol Research Foundation Committee of the 
Franklin Institute. 


Tuomas G. Stirts, formerly in charge of research 
and service work in the cooperative division in dairy- 
ing of the Farm Credit Administration, has become 
head of a new subdivision of cooperative research and 
service of the division of research. 


Dr. Paut Dever MILLER, assistant in the depart- 
ments of chemistry and physics of the Ohio State Uni- 
versity, and Dr. George R. Waitkins, associated with 
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the Solvay Process Company and the Agfa Ansco 
Company, have joined the technical staff of the Bat- 
telle Memorial Institute, Columbus, Ohio. Dr. Wait- 
kins will be concerned with problems in industrial 
organic chemistry and Dr. Miller with problems of 


physical chemistry. 


Dr. Haroip St. Joun, of the Bishop Museum and 
the University of Hawaii, returned in September to 
Honolulu from a four-months botanical expedition to 
Rotuma Island under the auspices of the Carnegie 
Corporation. Rotuma is an isolated voleanie island 
in the South Pacifie Ocean, eight miles long, 860 feet 
high. It is populated by a handful of whites and 
2,900 native Polynesians. Its flora was completely un- 
known. Dr. St. John returned with collections of the 
native and introduced plants and of the economic 
plants used by the natives. The collections total 5,000 
sheets and include many new species. 


Dr. B. E. DAHLGREN, chief curator of botany at the 
Field Museum of Natural History, has returned from 
a brief visit to northern Brazil. He brings material 
required for the preparation of proposed dioramas 
showing groups of tropical plants in scenes repro- 
ducing their native habitats. Studies and collections 
were made of palms and other plants in the state of 
Para along the Amazon and Tapajoz Rivers. Besides 
plant material, he obtained an extensive series of 
photographs which will guide the preparators in re- 
constructing the South American landscapes and pre- 
paring the ecological groups of plants, which are to 
be features of the Hall of Plant Life. 


Dr. Myron Gorpon, who from 1925 to 1937 was in 
charge of the fish genetics laboratory of the department 
of zoology of Cornell University, has been appointed 
a fellow of the John Simon Guggenheim Memorial 
Foundation for the year beginning on October 1. He 
will study the geographical distribution and variation 
of the platyfishes of the streams of the Atlantic drain- 
age of Mexico. Stocks of all the species will be 
brought back to reestablish the genetics experiments 
formerly conducted at Cornell University. 


In connection with the recent allotment of funds to 
the Geological Survey by the Public Works Adminis- 
tration for studies of strategic minerals, D. F. Hewett 
spent from October 5 to 7 in field conferences with 
H. G. Ferguson, Ward Smith and R. M. Dreyer, who 
are engaged in studies of nickel deposits in the Table 
Mountain distriet, tungsten deposits in the Lovelock 
quadrangle, and mereury deposits in the Goldbanks 
district, Nevada, respectively. Later Mr. Hewett en- 
gaged in a brief review of the geology of the Death 
Valley region, in company with L. F. Noble. 


On sabbatical absence from Smith College for the 
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first semester are: Gladys A. Anslow, professor of 
physies; Doreas Brigham, assistant professor of hot. 
any; Elizabeth F. Genung, associate professor of bag. 
teriology, and Caroline E. Heminway, assistant pro. 
fessor of geology; on sabbatical absence for the second 
semester will be: Gilbert H. Ayres, associate professo; 
of chemistry; Robert F. Collins, associate professor of 
geology. On leave of absence for the year is Margaret 
Kemp, assistant professor of botany. 


Proressor §. O. Mast, of the Johns Hopkins Uni. 
versity, will deliver on November 21 the second Wil. 
liam Keith Brooks lecture at Greensboro College, 
North Carolina. The first lecture was given by Pro. 
fessor A. S. Pearse, of Duke University. 


Dr. A. ASHLEY WEECH, associate professor of dis. 
eases of children, College of Physicians and Surgeons, 
Columbia University, will deliver the second Harvey 
Society lecture of the current series at the New York 
Academy of Medicine on November 17. He will speak 
on “The Significance of the Albumin Fraction of 


Serum.” 


Dr. CHartEs F. Brooks, director of the Blue Hill 
Observatory of Harvard University, spoke before the 
American Geographical Society of New York on No- 
vember 1 on the September hurricane and on the 
methods of predicting such storms. 


Dr. Oscar Rivpxeg, of the department of genetics of 
the Carnegie Institution at Cold Spring Harbor, gave 
an address at Queens College, Flushing, N. Y., on the 
evening of October 26. He spoke on “The Life-Sci- 
ences and Modern Man.” 


Dr. CHARLES PaLACHE, emeritus professor of min- 
eralogy and curator of the mineralogical museum at 
Harvard University, addressed the Boston Mineral 
Club on November 1 at the lecture hall of the Geolog- 
ical Museum, Harvard University. The title of his 
lecture was “Forty Years of Mineral Collecting around 
Boston.” 


Proressor Frank, of the German Univer- 
sity of Prague, lectured at the Iowa State College on 
November 7 under the auspices of the Research Council 
on “Philosophical Interpretations and Misinterpreta- 
tions of the Quantum Theory” and under the ¢>onsor- 
ship of Sigma Xi on “Modern Physies and Common 
Sense.” Dr. Harold T. Stearns, senior geologist of 
the U. S. Geological Survey, lectured on October 13 
and 14 on the geology and voleanology of Hawaii. 


Dr. E. professor of marine micro- 
biology at the Scripps Institution of Oceanography, 
La Jolla, Calif., and Professor B. M. Duggar, of the 
department of botany of the University of Wisconsin, 
were the guest speakers at the autumn meeting of the 
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North Central Branch of the Society of American 
Bacteriologists held in Madison on October 21. Dr. 
qoBell gave an illustrated lecture on “The Occurrence 
and Importance of Bacteria in the Sea”; Professor 
Duggar spoke on “Some Effects of Radiations upon 


Microorganisms.” 


Tue fortieth annual meeting (the 225th regular 
meeting) of the American Physical Society will be 
held at the National Bureau of Standards in Wash- 
ington, D. C., on Tuesday, Wednesday and Thursday, 
December 27, 28 and 29. Dr. Lyman J. Briggs, di- 
rector of the National Bureau of Standards and pres- 
ident of the society, will give an address on Wednes- 
day afternoon on “The National Standards of Mea- 
surements.” This will be followed by an inspection of 
the standards in the laboratories. The program will 
include a joint dinner with the American Association 
of Physies Teachers on Wednesday evening. Head- 
quarters of the society will be at the Wardman Park 


Hotel. 


Tue North Midwest Section of the Society for the 
Promotion of Engineering Education held its fourth 
annual meeting at the Michigan College of Mining and 
Technology at Houghton, Mich., on October 7 and 8. 
Dr. J. H. Mathews, head of the department of chem- 
istry at the University of Wisconsin, gave an illus- 
trated publie lecture on “The Scientific Detection of 
the Criminal”; Professor M. L. Enger, dean of the 
College of Engineering of the University of Illinois, 
diseussed “Academie Salaries”; group conferences and 
inspection trips were also included on the program. 
Professor E. B. Kurtz, of the State University of 
Towa, will act as chairman of the 1939 meeting, which 
will be held at the university in Iowa City. He suc- 
ceeded Professor George W. Swenson, of the Michigan 
College of Mining and Technology. 


THE first forum meeting of the American Institute, 
New York, on “The Impact of Science on Society,” 
was held on Thursday, November 10. Dr. Howard W. 
Haggard, who has been asked to serve as permanent 
chairman for the forums, presided. The subject of 
the first meeting was “Does Longer Life Mean More 
Happiness?” Dr. Alfred J. Lotka, president of the 
Population Association of America, assistant statis- 
tician of the Metropolitan Life Insurance Company, 
was the principal speaker; Dr. Louis I. Dublin, of the 
Metropolitan Life Insurance Company; Dr. Daniel 
Preseott, of Rutgers University, and Dr. Mordecai 
Ezekiel, of the Social Security Board, joined in the 
diseussion. 


LEcTuRES announeed for the coming season by the 
Laneaster Branch of the American Association for 
the Advancement of Science are as follows: October 
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27, “The Gates of the Antarctic,” by Dr. Robert Cush- 
man Murphy, curator of oceanic birds, American Mu- 
seum of Natural History; November 17, “How Fast 
Can You Read?,” by Dr. Charles H. Judd, director 
of education for the National Youth Administration, 
previously professor of education and head of the 
department of psychology, University of Chicago; 
December 5, “The Magic of Fluorescence,” by Dr. 
H. H. Willard, professor of chemistry, University of 
Michigan; January 19, “Is there Telepathy?,” Dr. 
Joseph Jastrow, emeritus professor of psychology, 
University of Wisconsin, speaker on the National 
Broadcasting Company Network; February 9, “Chem- 
ical Secrets in Plant Growth,” by Dr. P. W. Zim- 
merman, plant physiologist, the Boyce Thompson 
Institute; March 9, “Dairying Down Under,” by Dr. 
R. B. Stoltz, chairman of the department of dairy 
technology, the Ohio State University; April lecturer 
to be announced. 


ANTI-CANCER week will be celebrated in France from 
November 23 to 30, under the auspices of the Inter- 
national Union against Cancer, of which Senator 
Justin Godart is president. It is planned to com- 
memorate during the week the discoveries of x-rays 
and radium and the developments in physies follow- 
ing the discovery of the electron and Hertzian waves. 
The program is divided into the four following sec- 
tions: 1. Physies of the Electron. 2. Physics and 
Biological Action of X-rays. 3. Physical and Bio- 
logical Studies on Radioaetivity. 4. Physical and Bio- 
logical Studies on the Hertzian or Short Waves. Dr. 
Jean Perrin, professor of physics in the University 
of Paris, will preside. 


THE British Medical Journal states that the twenty- 
sixth French Congress of Medicine, which was to have 
been held at Marseilles on September 26, was post- 
poned until November 10 to 13. The following con- 
gresses which were to have been held this month have 
been indefinitely postponed: the twenty-fifth French 
Congress of Hygiene, the fourth annual Congress of 
French-speaking Electroradiologists and the Franeo- 
Yugoslav Medical Congress. The next congress of the 
Latin Medical Press, which was to have been held at 
Lisbon this year, has been postponed until the end of 
next summer. 


THE Public Works Administration has appropriated 
$403,100 for the improvement of national parks in 
California. Yosemite National Park and Lassen Vol- 
eanic National Park received $202,100 and $76,500, 
respectively, with smaller allocations made to Sequoia 
and General Grant national parks and Death Valley 
and Lava Beds national monuments. The total allot- 
ment for the National Park Service amounted to $2,- 
000,000. 
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EPIDEMIOLOGY OF SAINT LOUIS 
ENCEPHALITIS! 

Previous studies of the 1933 epidemic of St. 
Louis encephalitis failed to reveal a “concentration of 
eases in any sharply localized section of the city and 
suburbs.”? By a statistical method which will be 
described in detail elsewhere it has been possible to 
detect a concentration of cases in a number of areas 
in St. Louis City and County for the epidemics of 
1933 and 1937. Briefly the method consists of plotting 
on a given map not only the encephalitis cases but 
also an additional number of control cases. The con- 
trol cases in the present study were taken from the 
only two sources known to be available. 

The first controls were from general mortality rec- 
ords on file in the departments of vital statistics of the 
county and city. The sample consisted of the home 
addresses of all persons dying in St. Louis City and 
County in 1935 who were 5, 15, 25, 35, 45, 55, 65, 75, 
85, 95 years of age. The second control series was 
taken from the city and county directories of the 
appropriate years so that 22.5 per cent. of the home 
addresses were from the county and 77.5 per cent. 
from the city (estimated population of county and 
city). Sampling was effected by selecting home 
addresses situated in a constant position on successive 
or alternate pages of the directory (e.g., first home 
address in upper right-hand corner, etc.). There were 
1,212 home addresses in the mortality sample, 2,453 
in the directory samples, 1,130 reported encephalitis 
eases in the 1933 epidemic and 518 reported cases in 
the 1937 epidemic. The mortality and directory sam- 
ples of populations from the twenty-six health dis- 
tricts in St. Louis, eighteen incorporated and twenty- 
one unincorporated communities of St. Louis County 
were tabulated and tests of homogeneity calculated.’ 
Using the chi-square test no lack of homogeneity be- 
tween the two control series was detected and the two 
control series were further checked by comparing the 
variation of the sampling per district and community 
with the United States Census figures for 1930. The 
next step was a systematic canvass of the map with 
a compass constructing circles with half-mile radii. 
In the area of each circle a test was made to determine 
whether a_ statistically significant preponderance 
(P=0.01 or less) of control over encephalitis cases 
or vice versa occurred. Thus it was possible to dis- 
regard city and district lines and to shade those areas 
with a preponderance of encephalitis and to cross- 
hatch those in which a significant searcity of encephali- 


1 From the Departments of Pathology and Medicine, 
Saint Louis University. The work was supported by a 
grant from the Encephalitis Fund. 

2J. P. Leake and others, Public Health Bulletin, No. 


214, 1935. 
3 R. A. Fisher, ‘‘ Statistical Methods for Research Work- 


ers,’’ Oliver and Boyd, London, 1932. 
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tis occurred. Statistically significant concentrations 
of reported encephalitis cases occurred in the ty, 
epidemics. In both epidemics the disease appeare 
first and simultaneously in these same widely separate) 
areas and continued to be most prevalent there during 
the remainder of the epidemic. 

After a study of the terrain it became obvious tha 
all foci of encephalitis were situated within a mil 
and all except one within a half mile of the smal 
streams in St. Louis and St. Louis County. Th 
streams all or nearly all carry sewage. The encephali. 
tis shading ended sharply in West End district, wher 
the River des Peres is buried, and began sharply jy 
the Oakland district where the same stream rises to the 
surface again. The survey revealed a fairly cloy 
correlation between the occurrence of epidemic en. 
cephalitis foci and the lack of outdoor sanitation in 
an area as judged by the presence of weeds, open sev. 
age, ponds, streams, garbage and tin-can dumps, 
Ninety-five per cent. of the inhabited weed, open sev. 
age, stream and pond area of St. Louis showed a sz. 
nificant (P=0.01-) or probably significant (P= 0.05 
to 0.01) preponderance of encephalitis and 87 pe 
cent. of all cases occurred within a mile of such an 
area. Every district in the St. Louis area which was 
without weeds, open sewage and ponds and which was 
separated a mile or more from such an area was not 
only without encephalitis foci but actually showed a 
statistically significant scarcity of encephalitis. About 
40 per cent. of the population of St. Louis lived under 
these fortunate conditions. In this connection St. 
Louis City had for the two epidemics a combined rate 
of 109 cases per 100,000 population, incorporated 
communities in St. Louis County the rate of 216, and 
unincorporated communities a rate of 420 per 100,00 
persons. 

The prevalence of encephalitis in sewage, stream, 
pond and weed areas could not be explained on the 
presence of more old people in such regions, since the 
mortality sample used as a control was largely made 
up of old persons and had the same age distribution 
as the encephalitis cases. Nor could poverty and poor 
indoor sanitation explain the prevalence in sewage, 
stream, pond and weed areas, since the areas in St § 
Louis with greatest poverty and most unsatisfactory 
indoor sanitation had among the least encephalitis i 
the St. Louis area. On the other hand, encephalitis 
foci did occur in districts where the population wa 
either wealthy or above the average in wealth. The 
disease did not tend to predominate in the most col 
gested areas and in general actually predominated 1 
the most sparsely settled areas of city and county. 
The disease has no epidemiological feature in comm0 
with known contagious diseases (such as congested 
housing, prevalence in cold season, multiple eases 1! 
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the same family or household, ete.) and every known 
feature of its epidemiology is common to the mosquito- 
porne diseases, such as yellow fever,* malaria’ and 
equine encephalomyelitis.©? It shows “a lack of 
obvious connection between the cases as to contagion, 
water supply, food supply, or milk supply.” In 1933 
and in 1937 the disease seemed to appear simul- 
taneously in widely separated areas in St. Louis 
County and City. The same areas were involved in 
the two years. Throughout both epidemics the pre- 
dominance of the cases was in those areas in which 
it first appeared. It does not occur every year, occurs 
only in the period of the year between July and Octo- 
ber and ends with cold weather. The disease is con- 
centrated in the vicinity of the small streams in St. 
Louis and St. Louis County in areas characterized by 
proximity to weeds, refuse dumps, open sewage and 
ponds. 
A. E. Casey 
G. O. Broun 


LIFE-CYCLE OF A SPOROZOAN PARASITE 
OF THE OYSTER! 

Since 1930 serious oyster mortalities have occurred 
in five different coastal regions from Mobjack Bay, 
Va., to Lake Barre and vicinity in Louisiana. In each 
instance the oysters have shown an unusually weak 
condition of the adductor muscle and inability to main- 
tain closure of the shell during dredging, transplanting 
and shipping operations. Though the exact cause of 
these epidemies has not been definitely established the 
microscopical examination of weak and dying speci- 
mens from each region has disclosed a heavy concen- 
tration of spores in the tissues of the muscle, gills 
and mantle, the number per oyster frequently amount- 
ing to several million. These resistant, thick-walled 
spores, ovoidal in form, are generally grouped in 
variable numbers (1 to 16) in hypertrophied host cells. 
and surrounded by a crescent-shaped epispore. The 
mature spore (length 204, diameter 11) contains a 
single vermiform sporozoite folded twice on itself and 
is the resting or final developmental stage in the oyster. 

Studies conducted under natural and laboratory con- 
ditions show that the meats of dying, infected oysters 
are readily devoured by the common mud crabs, Pano- 


me Peus herbsti and Eurypanopeus depressus, in the 


intestine of which hatching of the spores takes place. 


‘Walter Reed and others, ‘‘ Yellow Fever, A Compila- 
tion of Various Publications,’’ Government Printing 
Office, Washington, 1911. 

*Sir Ronald Ross, ‘‘The Prevention of Malaria,’’ John 
Murray, London, 1911. 

°C. Ten Broeck, F. W. Hurst and E. Traub, Jour. Exp. 
Med., 62: 677, 1935. 

™M. H. Merrill and C. Ten Broeck, Jour. Exp. Med., 
62: 687, 1935, 

1 Published by permission of the U. 8. Commissioner of 
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The sporozoite escapes through a micropyle and 
migrates to the epithelium of the gut, where it becomes 
attached by a globular epimerite. In 15 to 20 hours 
it develops into a very small, delicate, cephaline greg- 
arine which soon detaches and undergoes precocious 
coupling with other sporonts (primary sporadins), 
forming syzygies of 2 to 10 individuals in chain-like 
formation. The chains break up and the young greg- 
arines, after another short period of attachment, de- 
velop into short, cylindrical sporonts (hyperspora- 
dins) having a length of 18 to 30u. The character- 
istic gregarine stage in the crab has a granular, spheri- 
cal protomerite with a lens-shaped, epimeric cap of 
hyalin material. The long deutomerite, rounded at 
the end, has a more dense, granular cytoplasm contain- 
ing a large vesicular nucleus with single nucleolus. 
A clear, well-defined cuticie surrounds both parts and 
forms a wedge-shaped “muscular collar” or septum at 
the point of junction. 

The sporonts grow to a considerable size and form 
syzygies of two individuals of unequal length in which 
the primites attain a length ranging from 275 to 342» 
and the satellites from 220 to 286u. These migrate to 
the rectum of the crab, and after becoming attached 
to the cuticle by an adhesive disc, coil up and form 
strong, thin-walled gametocysts, varying in diameter 
from 81 to 1924. The two gregarines in each gameto- 
eyst undergo extreme nuclear division into gametes 
which, after a period of mixing, fuse in pairs form- 
ing zygotes that become arranged radially in small 
groups around slightly larger central cells. These 
rosettes of zygotes, or gymnospores, 4 in diameter, 
are released into the water with the rupture of the 
gametocysts and are carried into the shell of the 
oyster by the feeding current. The possibilities of 
heavy oyster infections are great considering the gen- 
eral abundance of the crabs and their close association 
with the molluse, and the fact that 40 to 86 gameto- 
cysts, containing from approximately 8,000 to 90,000 
gymnospores each, may be produced in a single ecrus- 
tacean host. 

Experiments with vitally stained gymnospores show 
that they attach to and penetrate the epithelium of the 
oyster gill by means of a pseudopod projected from 
the central cell. Though the zygotes may develop here 
to maturity they generally are picked up by the phago- 
cytes and transported in the circulatory system to 
nearly all parts of the body. In the blood vessels and 
sinuses of the gills, mantle and muscle the infected 
phagocytes accumulate in large numbers and increase 
to a considerable size (diam. 30 to 100) with the 
rapid growth of the zygotes and their transformation 
into sporozoites. After each sporozoite has surrounded 
itself with a heavy, double-walled sporocyst, the para- 
site has reached the characteristic resting or dissemina- 
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tion stage commonly found in Ostrea virginica. The 
spores were also found in the following pelecypods: 
Pecten, Anomia, Ostrea equestris, Modiolus, Venus 
ziczac and Martesia and in the gastropod, Urosalpinz. 

The life history and morphology of this sporozoan 
parasite resembles that of the Porosporidae described 
on the French coast by Leger and Duboseq? and Pierre 
Hatt.* It is a heterogenetie gregarine with alternation 
of hosts, having the vegetative and reproductive phase 
in the intestine of decapod crustacea and sporogony 
in molluses, particularly in lamellibranchs. The resis- 
tant, monozoic spores found in Ostrea are similar to 
those first described as Nematopsis by Schneider* in 
1892. The American form, which will be described in 
detail in a forthcoming paper, is a new species for 
which the name Nematopsis ostrearum is proposed. 

Studies of the effect of the parasite on adult oysters 
were conducted in the laboratory, where heavy infec- 
tions could be produced by keeping them in close asso- 
ciation with mud crabs carrying gametocysts or by the 
introduction of ripe gymnospores. In bulk experi- 
ments with several hundred oysters, losses of 66 to 73 
per cent. were obtained over a period of 3 months. 
Kymograph records of shell movement of 35 heavily 
infected oysters showed abnormal and frequent con- 
tractions of the adductor muscle followed by loss of 
holding power and death of the molluses. Retraction 
of the mantle, cessation of shell growth and weak 
attachment of the muscle to the shell are also charac- 
teristic of mortalities in the field and laboratory. The 
injury to the oyster host may be due to a toxin given 
off by the developing sporozoites, particularly in the 
sensitive mantle tissue, or to actual physical obstruc- 
tion of the circulation by the masses of enlarged, 
infected phagocytes found in the blood vessels of the 
gills and muscle. 

Practical prevention of the infection of oysters by 
this parasite is possible by control of the primary host, 
the mud erabs, and by exercising care in the selection 
of uninfected seed oysters for restocking growing and 
maturing areas. The crabs do not migrate and can be 
easily removed, before the beds are planted, by the 
use of dredges or scrapes equipped with fine mesh 
bags. In certain regions where valuable oyster beds 
have been abandoned or their productivity seriously 
reduced because of damage by this microscopic pest it 
should be possible to reestablish and increase produc- 
tion by the procedure suggested above. 


Hersert PryTHERCH 
U. 8. FisHERIEs BIOLOGICAL STATION, 
BEAvrort, N. C. 


2L. Leger and O. Duboseq, Trav. Stat. de Wimereua, 
T. 9: 126-139, 1925. 

3 P. Hatt, Arch. Zool. Exp., T. 72, 341-415, 1931. 

4A. Schneider, Tabl. Zool., T. 2: 1892. 
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FIELD TRIPS FOR THE TEACHING 
OF GEOLOGY 

FiE.p experiences of some kind have long playeg , 
part in courses in geology. These experiences vary 
greatly in amount of time spent, in methods and j, 
results obtained. Since this is the case, it is wel] to 
evaluate from time to time such geological experience; 
in terms of their educational possibilities. 

In the endeavor to make his own field class trips 
most productive for his students, the writer, during , 
period of years, has made a study of field class pro. 
cedure. As a result of this study certain conclusioy; 
have been reached and are briefly presented here. 

Since much of the procedure depends upon the ains 
or objectives of the field trips, a concise statement of 
attainable and worth-while objectives is desirable 
Objectives for a course in general geology to which 
carefully planned field trips may contribute are the 
following : 


(1) A genuine interest in the science of geology. 

(2) Some ability to correctly interpret certain geo. 
logical phenomena. 

(3) Some appreciation of the geological environment 
of mankind. 

(4) The contribution of earth materials and the sub- 
stances derived therefrom to man’s progress, his 
pleasure and his comfort. 


While each trip will have a part to play in the 
attainment of these more general objectives, it will also 
have some specific aim of its own. For example, tie 
major emphasis on one trip may be devoted to only a 
part of Objective No. 2, yet the trip as a whole wil 
further the realization of Objectives 1, 3 and 4. 

The methods employed in the classroom, the labora- 
tory and on the field trips should all contribute to the 
attainment of the objectives set up for the course 
How then shall the field trip be conducted so as to 
bring about the greatest possible realization of thes 
objectives? 

According to the writer’s experience the field tmp 
that is to contribute as much as possible to the attair- 
ment of the foregoing objectives and which is arranged 
with them in mind will be such as will require a max: 
mum of participation, interest and industry on the 
part of each student. Active student participation 
may be secured most naturally through the use of ! 
carefully planned activity program and selected prol- 
lems. The use of such a program on a field trip 3 
challenging and highly instructive as well as interesting 
to students. It directs the attention of each student t0 
the materials for study and gives him an opportunit) 
to independently observe for typical characteristics, ‘ 
note similarities and differences and io be ready ‘ 
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suggest explanations or interpretations for what he 
has seen. 

After sufficient time has been allowed for the stu- 
dents to make independent observations they are called 
together and the observations on the assigned area 
summarized. On the first field trips some individuals 
will not only have more to report than others, but their 
findings will be more correct because of the wide range 
in the natural ability of students to observe critically. 

The class is next asked to justify the summarized 
observations by the geological evidence at hand and by 
the previous study in the course. Such a procedure 
provides a discussion in which the students are the 
active participants, while the instructor serves to keep 
the subject open until all the evidence is weighed and 
conclusions reached. 

If the previous experience of the class and the evi- 
dence at hand are sufficient to justify sound conclusions 
the problem may be followed through to a complete 
solution at this time. 

If, however, an adequate solution of some of the 
field problems lies beyond the present state of the stu- 
dents’ learning, such problems may well be left open 
for the present, to be taken up later in the classroom or 
in the field, when the course work has progressed to 
the required stage. 3 

One incompletely solved problem may lead to other 
related ones. It may be used to stimulate student inter- 
est in these problems and to challenge their ability to 
solve them. 

The procedure in each ease will be such that the 
instructor. serves to direct the students’ attention to 
the problem for study, to stimulate more accurate 
observation and to see that the discussion comes to 
sound conelusions. This process of solving a problem 
is a cooperative venture wherein the observations of all 

are pooled and evaluated. The thinking of the students 
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is sharpened and their faculties for critical observation 
and judgment are developed. The field trip becomes a 
period _of discovery for the group as a whole and of 
development for the individual. 

As students are thus given an opportunity to share in 
the responsibility of solving field problems the trip 
becomes increasingly purposeful to them and there 
is marked advance in the attainment of the desired 
objectives set up for this part of the geological pro- 
gram. 

C. GwYNNE 

Iowa STATE COLLEGE 


AGRONOMIC SCIENCE, 1838~1938 


Aone with other scientific contributions of which 
1938 marks the centenary, agronomists should not let 
pass unnoticed those of the Frenchman Boussingault. 
Just a century has passed since Jean Baptiste Bous- 
singault, adventurer, traveler, chemist and “farmer of 
Bechelbronn,” made his first fundamental contribution 
toward the solution of the problem of nitrogen assimi- 
lation by plants. In two papers published in 1838 in 
volumes 47 and 49 of Annales de Chimie et de Physique 
he reported results of carefully conducted experiments 
which showed that certain legumes grown in sterile soil 
“acquired a very appreciable quantity of nitrogen” 
and that “wheat and oats (non-legumes) grown in the 
same circumstances . . . showed no increase in nitrogen 
after their maturity.” A little later Boussingault con- 
ducted field experiments with crop rotations, some of 
which contained legumes. The harvested crops were 
carefully weighed and analyzed. Boussingault stated, 
“it was with the purpose of substituting positive facts 
for mere guesses” that he undertook the work. His 
experiments virtually mark the beginning of agronomic 
science. 

A. B. BEAUMONT 


REPORTS 


THE DEPARTMENT OF AGRICULTURE 
APPROPRIATION ACT, 1939! 


APPROPRIATIONS made in the act for the support of 
the Federal Department of Agriculture for the fiscal 
year ending June 30, 1939, as signed by President 
Franklin D. Roosevelt on June 16, 1938, aggregated 
$742,040,279, plus $187,105,000 of reappropriated 
funds. If to this are added $152,023,958 for the 
so-called “permanent” appropriations, which auto- 
matically become available, $825,000 carried in the 
Second Deficiency Act, $7,000,000 transferred from 
the War Department for flood control syrveys and 
$387,000,000 available under the Work Relief and 


‘From the Experiment Station Record. 


Publie Works Appropriation Act of 1938, the total 
for the year becomes $1,475,994,237. The comparable 
aggregate for the preceding year, including deficiency 
appropriations, was $984,005,456, of which $850,794,- 
177 was derived from the appropriation act. 

By far the largest allotment is that for the conser- 
vation and use of agricultural land resources. The act 
itself appropriates $345,000,000 and reappropriates 
$155,000,000, while $356,024,893 additional will be 
available from other sources for parity payments to 
producers of wheat, corn, cotton, rice and tobacco and 
for other price adjustments. Second in size only to 
these appropriations are the grants for roads. The 
Bureau of Public Roads receives $187,500,000, an 
increase of $20,000,000, mainly for more rapid elimi- 
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nation of grade crossings and the construction of 
federal-aid feeder roads, and in addition $14,000,000, 
an increase from $12,500,000, is made available for 
forest roads and trails. A third major allotment is 
that of $175,000,000 to the Farm Security Administra- 
tion for loans, relief and rural rehabilitation. 

Other large items relate to the carrying into effect 
of recent legislation, such as the Sugar Act of 1937, 
for which $48,000,000 is provided, and the Farm 
Tenant Act, with $25,000,000 for loans to farm tenants, 
$2,000,000 for the liquidation and management of 
resettlement projects and $5,000,000 for land utiliza- 
tion and the retirement of submarginal land. A reap- 
propriation of $25,500,000 is made under the Federal 
Crop Insurance Act of 1938; $1,800,000 is granted 
for the retirement of cotton pool participation trust 
certificates ; and $500,000 is allocated to develop facili- 
ties for water storage and utilization. 

The special research fund of the department under 
the Bankhead-Jones Act (E. S. R., 73, p. 289) is in- 
creased from $1,200,000 to $1,400,000. Authorization 
is also given to utilize not to exceed $100,000 of funds 
available under the Agricultural Adjustment Act of 
1938 to conduct a survey to determine the location of 
the regional research laboratories provided under that 
act (E. S. R., 78, p. 437) and the scope of the investi- 
gations to be made, and to coordinate the research 
work now being carried on. 

For what are termed the “ordinary activities” of the 
department the allotment is $93,747,611, a decrease 
from $99,314,204. The largest item under this heading 
is that for the Soil Conservation Service, which shows 
an apparent decrease from $24,390,780 to $23,525,000. 
Of this amount $425,135 represents transfers to other 
bureaus of the department, and the remainder is a cur- 
tailment for operations, demonstrations and informa- 
tion. The allotment for soil and moisture conservation 
and land-use investigations is $1,510,601. 

A total of $19,560,400 is provided for the Forest 
Service. Its net increase of $668,218 is largely in the 
funds for administration of the national forests and 
for inereased cooperation in forest fire control, farm 
forestry and private forestry. 

An apparent inerease from $10,373,098 to $14,- 
136,731 for the Bureau of Animal Industry is more 
than offset by a reduction from $15,864,000 to $6,600,- 
000 in the funds reappropriated for the campaign 
against tuberculosis and Bang’s disease, making the 
new total for this purpose $12,003,000. The remaining 
allotments of the bureau are continued without sub- 
stantial change. 

The funds administered by the Extension Service 
are increased from $17,490,083 to $17,917,583. The 
full authorized increase of $1,000,000 in Bankhead- 
Jones funds is provided, but $645,000 has again been 
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deducted from certain supplementary funds hither, 
available under a sliding-seale arrangement look; 

toward their complete replacement by Bankhead-Jone, 
funds in 1940. An increase of $3,000 is made fo, 
extension work in Alaska, raising the total to $21,418 


_ while $45,000 is allotted to extend the Bankhead-Jone, 


Act to Puerto Rico. 

Under the Office of Experiment Stations a total of 
$6,770,230 is provided, of which $6,541,250 represents 
payments to the States, Hawaii, Alaska and Puerto 
Rico for agricultural experiment stations, including 
$720,000 each under the Hatch and Adams Acts, 
$2,880,000 under the Purnell Act, $2,100,000 under the 
Bankhead-Jones Act, and a tetal of $121,250 unde | 
supplementary legislation (of which Hawaii receives 
$55,000, Alaska $23,750 and Puerto Rico $42,500). 
This is an increase of $308,750 over the previous year, 
of which $300,000 is under the Bankhead-Jones appro- 
priations. For the administrative expenses of the office 
itself, $161,735 will again be available, while the sup. 
plementary administrative allotment of 2 per cent. of 
the special research fund of the department under the 
Bankhead-Jones Act automatically inereases fron 
$24,000 to $28,000. In addition $67,245 will be avail- 
able for the maintenance of the Federal Experiment 
Station in Puerto Rico, but in Hawaii participation by 
the office in the management of the station maintained 
in recent years jointly with the University of Hawaii is 
terminated as planned as of July 1, 1938. 

The allotments for the Bureau of Agricultural Eeo- 
nomics show a total of $6,566,483 and a net increase 
of $353,785. The items of increase include $225,483 
to carry into effect the provisions of an act approved 
on April 13, 1937, for classification and information 
service in communities organized for cotton quality 
improvement; $90,000 and $65,000, respectively, to 
strengthen the enforcement of the Tobacco Inspection 
and Warehouse Acts; $45,302 to extend the market 
news service; and $23,500 for additional market in- 
spection of farm products. Offsetting them in part 
are decreases of $30,000 for studies of farm manage- 
ment and practice, $35,000 for studies in marketing 


-and distributing farm products, $15,000 for crop and 


live-stock estimates, $3,000 for studies of foreign com- 
petition and demand, and $10,000 under the Cotton 
Futures and Standards Act. 

The funds provided for the Bureau of Entomology 
and Plant Quarantine are decreased from $5,711,398 
to $5,701,867, but $700,000 additional is made available 
in the Second Deficiency Act for the control of grass 
hoppers and other pests and $10,000 for the use of the 


Mediterranean Fruit Fly Board. Increases are made 


in the allgtments from $296,800 to $446,800 for Thur 
beria weevil control, from $381,580 to $461,580 for 
truck crop and garden insects in order to construct 4 
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tobacco laboratory at Oxford, N. C., and from $182,600 
io $191,000 for insects affecting man and animals. 
The decreases are distributed among seven projects, the 
largest being the control of screw-worms, Japanese 
hectles and gipsy and browntail moths, the insecticide 
and fungicide investigations and the insect pest survey. 

The total for the Bureau of Plant Industry shows a 
decrease from $4,909,048 to $4,741,675, distributed 
among 12 items, the largest reductions being $106,200 
for sugar plant investigations, $67,413 for the National 
Arboretum and $64,750 for the studies of dry-land 
agriculture. These are offset in part by an increase of 
$119,700 for studies with fruit and vegetable crops, 
particularly tung-oil investigations. The latter will be 
supplemented by chemical studies under an allotment 
of $30,000 to the Bureau of Chemistry and Soils. This 
bureau is also given an increase of $39,957 for work in 
the industrial utilization of farm products and by- 
products, especially sweetpotato drying and citrus 
byproducts. Despite slight reductions on its other 
projects, the total for the Bureau of Chemistry and 
Soils rises from $1,425,431 to $1,457,508. 

The Bureau of Biological Survey is granted an allot- 
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ment of $1,000,000 under a 1937 act for federal aid to 
the states in wildlife restoration projects, as well as 
$25,000 additional for the development of fur resources 
investigations. Its total appropriation is increased 
from $2,127,840 to $3,248,340. 

The remaining work of* the department is provided 
for much as at present. The Weather Bureau receives 
$4,987,870, a net increase of $284,821, available entirely 
for additional aerological work; the Bureau of Dairy 
Industry $717,405, an increase of $13,711 for investiga- 
tions; the Bureau of Home Economies $305,085, an 
increase of $60,000 to be divided equally between in- 
vestigations of family economics and cotton hosiery; 
the Commodity Exchange Administration $635,000, an 
increase of $135,000; and the Bureau of Agricultural 
Engineering $510,000, an increase of $49,231. An ap- 
parent increase of $220,640 to the Office of Informa- 
tion raises its total to $1,474,770, but it is made up 
entirely of transfers from the Soil Conservation Ser- 
vice and provides no additional funds. The Food and 
Drug Administration again receives $2,227,758, the 
Library $105,420, and the Beltsville Research Center 
$85,000 (an increase of $10,000). 


‘SPECIAL ARTICLES 


RECOVERY OF THE VIRUS OF EQUINE EN- 
CEPHALOMYELITIS FROM THE BRAIN 
OF A CHILD 


On August 31, 1938, brain material from a twenty- 
months-old boy was received through the courtesy of 
Dr. H. M. Ginsburg, Dr. Newell and Dr. 8. Simon, 


s of the Fresno County General Hospital, Fresno, Cali- 


The child was admitted to the hospital on 
He became pro- 
gressively worse, developed muscle spasms, became 
comatose and died on August 30, or 5 days after the 
initial onset, with the diagnosis of acute encephalitis. 

A portion of the brain stem was ground in Ringer’s 
solution to make a 10 per cent. suspension and was 
injected intracerebrally, intraperitoneally and intra- 
nasally into young Swiss mice. Most of them died 
in 3 to 5 days, while the others were sacrificed upon 
showing neurologieal symptoms; tremor, initial ex- 
citability followed by drowsiness and later complete 
prostration. The brains were removed and were found 
to be free from bacteria. A 10 per cent. suspension 
was inoculated into normal mice, who succumbed with 
Similar symptoms. Berkefeld N filtrates were also 
infectious for mice, and it was found that the active 
agent could be carried in serial passage in these 
animals, 

Mouse brain suspensions were then inoculated intra- 
cerebrally into monkeys, guinea pigs, young rabbits 
and rats. All developed typical encephalitie symptoms 


fornia. 


of fever, tremor, twitchings of the extremities, drowsi- 
ness, spastic convulsions in the case of the monkeys, 
and became completely prostrate in 4 to 5 days. 
Spinal fluid of a monkey removed at the height of 
the temperature, 40.7° C, contained the virus upon 
inoculation of mice. Brain material from this monkey 
was infectious upon removal post mortem. The dis- 
ease could be transmitted by the intranasal and the 
subeutaneous routes of inoculation in both mice and 
guinea pigs. 

From the incubation period of 4 to 5 days, from the 
general clinical picture, especially in the guinea pig 
and from the fact that the virus could be transmitted 
to such a variety of animals by various routes of in- 
oculation, the virus of equine encephalomyelitis, 
western type, was suspected. Further confirmation 
was obtained by neutralization, complement fixation 
and ecross-immunity tests. Using methods previously 
deseribed,! it was found that this new (Br) virus 
neutralized hyperimmune serums of the western type 
of equine encephalomyelitis but not those of the 
eastern nor the Moscow No. 2, nor was there any 
neutralization with immune serums of the viruses of | 
lymphocytic choriomeningitis, the Japanese B nor the 
St. Louis types of human encephalitis, respectively. 
Guinea pigs immune to the western variety were un- 
affected by an intracerebral inoculation of the new 
strain, while two monkeys immune to poliomyelitis 


1B. F. Howitt, Jour. Immunol., 33: 235, 1937. 
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succumbed to the disease in 4 days. Guinea pigs 
immune to the virus of lymphocytic choriomeningitis 
and mice immune to the St. Louis strain were all 
susceptible to intracerebral injection of the Br virus. 

Mouse brain antigens, prepared with this virus by 
methods previously described,! gave a positive com- 
plement fixation against immune serums of the western 
type but not against those of the eastern or the Moscow 
No. 2 equine strains nor of lymphocytic chorio- 
meningitis. 

During the summer months of both 1937 and 1938 
numerous cases of encephalitis of unknown etiology 
have been reported from the San Joaquin Valley 
regions in California; especially from around Fresno 
and Tulare. Until the present time no virus had been 
recovered from the few specimens examined, but it 
had been shown? that serums from 56.6 per cent. of 
the recovered cases in this area gave neutralizing anti- 
bodies to the virus of St. Louis encephalitis. Although 
no virus was found, it was assumed that this strain 
was present in the locality. However, the clinicians 
were recognizing several different clinical pictures in 
their patients; an extremely acute, fulminating form 
with death in a few days, a lethargie type with a pro- 
longed course usually with residual effects, and others 
that were milder, sometimes transient, ending in good 
recovery. Cases were reported in all age groups, with 
many in children and babies. Definite convulsions were 
often noted in the young children, persisting for some 
time. Serums from this latter group and from those 
having residual after-effects were usually negative 
when tested for neutralization against the St. Louis 
virus. At present, serums from three children having 
the convulsive type at the Kern County Hospital have 
been found to neutralize the new Br strain of virus 
and not that of the St. Louis. It seems probable, 
therefore, that both these viruses are responsible for 
cases of encephalitis in these regions. 

Although the virus of equine encephalomyelitis was 
first reported by Meyer, Haring and Howitt* from 
the horses in the San Joaquin Valley area in 1931, 
yet this is now the first time the virus has been re- 
covered from a human brain in California. However, 
that it very likely could be transmitted to the human 
host from the equine was early considered by Meyer,* 
who in 1932 reported one fatal and one non-fatal case 
of suspected encephalomyelitis in two men associated 
with sick horses. The symptoms were similar to those 
shown by many of the present cases. That the virus 
could be recovered from a human being had also been 
noted by the writer in 1934 when it was found in the 
cerebrospinal fluid of a man who died under such 

2B. F. Howitt, Jour. Bacter., 36: 294, 1938. 

3K. F. Meyer, C. M. Haring and B. F. Howitt, SciENcE, 


44: 227, 1931. 
4K. F. Meyer, Ann. Int. Med., 6: 645, 1932. 
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unusual conditions that the case could not be reported 
at the time. : 

Although the equine disease has been endemic among 
the horses in the valley regions for a long Period, yet 
there have been no unusual number of eases reported 
among the animals during the past few years, 

It is interesting that the virus of equine encephaly, 
myelitis should have been found in man almost ¢. 
incidently in two widely separated portions of th 
United States, being first reported recently frop 
Massachusetts by Fothergill, Dingle, Farber and (op. 
nerly® and by Webster and Wright® for the easter 
type and now in California for the western form, whic, 
is serologically and immunologically distinct from th 
other.’ 

BEATRICE Howrrm 

THE GEORGE WILLIAMS Hooper FounpaTION, 

UNIVERSITY OF CALIFORNIA, AND THE FRESNO 

CoUNTY GENERAL HOSPITAL, FRESNO 


SIZE AND STROKE OF THE HEART IN 
YOUNG MEN IN RELATION TO 
ATHLETIC ACTIVITY! 


THERE is a common belief that strenuous atliletie 
activity results in an increased size of the heart. It 
is also frequently considered that this may be a del. 
terious adaptation, either because it indicates undue 
strain or because of the danger of eventual degener- 
tion. The scientific debate on this question is nov 


more than thirty years old,? but there are important & 


inconsistencies in the published data. Papers up to 
1933 were reviewed by Steinhaus.* In a more recent 
paper Roesler* states that the diastolic outline was w- 
usually large in four athletes and that the cutline wa 
decreased after cessation of training. 

Our comment on previous work may be summarize 
briefly: (1) Most of the studies have been made with 
the orthodiagraph, so that the heart shadow is oul 
outlined in diastole. (2) True resting conditions have 
not always been maintained. (3) When the teleroent- 
genographic method was used precise correction fo 
distortion was not made from lateral roentgenogralls 
on the different individuals. (4) Strietly comparable 
controls were not measured under the same conditiots 


5L. D. Fothergill, J. H. Dingle, 8. Farber and M. l 
Connerly, New England Jour. Med., 219: 411, 1938. _ 
T. Webster and F, H. Wright, Science, 88: 
7 Appreciation is extended to Dr. H. M. Ginsburg, )* 
F. Cooley, Dr. Newell and Dr. 8S. Simon, of the Frest 
County General Hospital, and to Dr. M. A. Gifford aul 
Dr. W. C. Buss, of the Kern County Hospital, for the! 
kind cooperation and many courtesies offered. 

1From the Laboratory of Physical Education 3! 
Physiology and the Department of Radiology, Univers!!! 
of Minnesota Medical School, Minneapolis, Minnesota. 

2 Schieffer, Deut. Arch. klin. Med., 89: 604, 1907. 

3A. H. Steinhaus, Physiol. Rev., 13: 103-147, 1933. 
Roesler, Am. Jour. Roentgenology, 36: 849-8 
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(5) It is uncertain that the effect of body size was 
corrected for properly. 

In this laboratory we have studied college students 
hetween the ages of 18 and 28. All measurements 
have been made in the afternoons of days on which the 
subjects had not had any strenuous exercise. The sub- 
jects had had light luncheons from 3 to 4 hours previ- 
ously, except in a few cases where the interval after 
luncheon was slightly less. In the laboratory each sub- 
ject rested quietly in bed for 15 to 30 minutes and was 
then wheeled into the x-ray room on a litter. After 
receiving instructions, the subject stood up and a 
Roentgen kymogram was taken immediately. Effort 
was made to secure the same degree of inflation of 
the lungs in all subjects. The x-ray tube was kept at 
66 inches and the period of exposure was either 2.5 or 
3 seconds. The slits in the lead kymograph grid were 
1mm in width and the distance between slits was 10 
um. Immediately following the Roentgen kymogram, 
an ordinary lateral plate was made from 6 feet. 

The outlines of the diastolic and systolic shadows 
were traced in pencil directly on the x-ray negative; 
in the small uneertain region of the upper and lower 
margins the diastolic and systolic outlines were made 
to coincide.5 The outlines were transferred to tracing 
paper for measurement of the areas by the planimeter. 
The area measurements were made in triplicate. Body 
surface was caleulated from the formula of DuBois.® 

On the basis of complete records of college, high 
school and outside muscular activities, the subjects 
were graded into three groups with the following gen- 
eral characteristics: (1) Athletes—highly successful 
competitors in several major sports involving severe 
and prolonged exertion (football, basketball, rowing, 
distance swimming and running). (2) Non-Ath- 
letes—those who indulged in no more than occasional 
mild athletie reereation. (3) Intermediates—mod- 
erately successful competitors in one major sport, 
such as football, or several sports, such as baseball, 
tumbling, field events, ete. 

The relative sizes of the hearts in systole are shown 
for the three groups in Fig. 1. In terms of square 
centimeters of heart shadow per square meter of total 
body surface, there is no significant difference between 
the three groups. 

A very different result emerges when we compare the 
relative stroke areas (diastolic area minus systolic 
area, per square meter of total body surface). There 
Sa regular progression from large to small—athletes, 


P utermediates, non-athletes—in both the means and the 


tanges, and these differences are significant. 
The number of individuals compared here is some- 


°C. R. Bardeen, Am. Jour. Anat., 23: 423-487, 1918. 
°E. F. DuBois, ‘‘ Basal Metabolism in Health and Dis- 
“ase,’” Philadelphia, Lea and Febiger, 1936. 
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39 45 «St O87 
/8 Intermediates 
Mean = 58.97 #09 
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39 95 Sl 57° 63°69 75 & &7 
Non-Athletes 
Mean = 5962408! 


GI 
39 45 37°63 69 75  B/ 8&7 
Systolic Shadow Area -Cm*//4.* Surface 

Fig. 1. Size of the posterior-anterior projection of the 
systolic heart in rest. Means, probable errors and num- 

bers of individuals in groups separated by intervals of 3 

square cm per square meter of body surface. 


what small, but several tentative conclusions seem 
justified: (1) Continued successful participation in 
strenuous sports through the college years does not 
lead to any significant increase in the size of the 
contracted heart in rest. If we may assume, as seems 
reasonable, that there is no great difference in the 
degree of emptying of the ventricles at contraction, 
this would mean that the relative muscle mass of the 
heart is also practically unaffected. In this connec- 
tion it should be noted that, as we have drawn the 
outlines of the Roentgen-kymograms, the ventricles 
represent nearly the entire measured shadow. 

(2) The degree of relaxation and filling of the heart 
in diastole is very much greater in the athletes than in 
the noneathletes, the moderate athletes being inter- 
mediate but closer to the non-athletes. 

The main requirement for the blood circulation pro- 
vided by the heart is the transport of the gases in- 
volved in metabolism. Under resting conditions the 
metabolism is normally most closely related to the total 
body surface. For this reason we have expressed 
heart size in terms of body surface in order to correct 
for the effect of the varying sizes of the individuals. 
However, the same relations as reported above are 
found when comparisons are made of heart size per 
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1234°5 6789 0U IG IZ 
Diastolic minus Systolic Shadow, Cm49M# 
Fig. 2. Size of the stroke of the heart in posterior- 
anterior projection. Means, probable errors and num- 
bers of individuals in groups separated by intervals of 1 
square cm per square meter of body surface. 


unit of body weight. We found, however, that the 
variation between individuals was 12 per cent. greater 
when body size alone was used. 

In our series bradycardia was well marked in the 
athletes, and the slowness of pulse was, on the whole, 
proportional to the extent of participation in stren- 
uous sports. It would be tempting to estimate rates 
of circulation from these data, but special experi- 
mental studies are needed to provide the numerical 
factors and to evaluate the accuracy of such a pro- 
cedure. These experiments, on which we are now en- 
gaged, include: 


(1) Simultaneous Roentgen kymography and direct 
cardiac output studies on the heart-lung preparation of the 
dog. 

(2) Simultaneous Roentgen kymography and cardiac 
output measurement by the acetylene method in man. 

(3) Roentgenograms on the heart in the intact cadaver 
followed by direct measurements on the heart removed 
from the chest. 

(4) Calculations from mean cardiac outputs and mean 
cardiac shadows in normals. 


The results thus far indicate that the estimation of 
cardiac output and total heart volume is perfectly 
feasible from the Roentgen kymograms. Since com- 
pletion of this note we have partially completed an 
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analysis on a larger series of subjects with the results 
in full agreement with those given here. 
ANCEL 
H. L. F RIEDELL 


TOBACCO-MOSAIC VIRUS CONCENTRATE) 
IN THE CYTOPLASM}? 

INVESTIGATIONS carried out by Chibnall?-* ang by 
Phillis and Mason‘ indicate that the vacuolar sap anq 
the cytoplasmic extract can be obtained as essentially 
separate fractions when the leaves are subjected 
suitable treatments. Phillis and Mason separated the 
vacuolar sap from the cytoplasm of cotton leaves by 
simple application of 6,900 to 16,000 pounds per square 
inch pressure to the whole leaves. It was found thet 
this method is unsuitable for tobacco leaves, the tex. 
ture of the leaf being destroyed at pressures much |es; 
than those to which cotton leaves were subjected. We 
were successful in using the method of Chibnall,? which 
was also used by Livingston and Duggar® in similar 
studies. 

Fresh leaves were harvested from mature Nicotiang 
tabacum L., variety Maryland Medium, systemica.ly 
infected with tobacco common mosaic. Midribs were 
removed, and 175 grams of leaf tissue completely in. 
mersed in 100 grams of ether for 10 minutes. Surplus 
ether was poured off and the leaves placed flat in a 
pile of cheese cloth, between flat plates of a hydraulic 
press. Pressure was applied slowly, up to 5,000 
pounds per square inch, and the vacuolar sap obtained 
as a clear brown liquid, amounting to 45 ce. The 
pressed tissue was frozen over night at zero degrees F. 
and thoroughly pulped in a meat grinder. The ground 
pulp was diluted with 50 ce of water and 20 ec of 
0.5 M disodium phosphate solution added. After ex- 
tracting at two to four degrees C. over night the whole 
juice was pressed out. This extract was dark green ani 
contained much pigment and cell debris. After filter- 
ing through Celite, 78 ee of clear brown solution was 
obtained, which was regarded as cytoplasm sap. 

In agreement with the results of Chibnall? on spi- 
ach, the vacuole sap contained a very small amout! 
of protein. It was partially insoluble in 0.5 saturated 
ammonium sulfate and precipitated by trichloro-acetit 
acid. The 45 ee of vacuolar sap contained 0.317 mg/¢ 
of total N, and only 0.022 mg/ce of protein N. Most 
of the protein was in the 78 ee of cytoplasmic extrat, 
which contained 0.583 mg/ce of total N, and 0.38 
mg/ce of protein N. On this basis the vacuolar sa) 


1§tudies conducted under Bankhead-Jones Projet 
S.R.F. 2-17, U. S. Department of Agriculture, Bureals 
of Plant Industry and Chemistry and Soils cooperating 
Food Research Division Contribution No. 387. 

2A. C. Chibnall, Jour. Biol. Chem., 55: 333, 1923. 

8 Tbid., Jour. Biol. Chem., 61: 303, 1924. 

‘E, Phillis and T. G. Mason, Nature (London) 140: 31!) 
1937, No. 3539. 

LL. G. Livingston and B. M. Duggar, Biol. Bull. 67: 
504, 1934. 
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contained 0.13 mg/ce of protein, and the cytoplasmic 
extract contained 2.36 mg/ce of protein. 

The vacuolar sap, the cytoplasmic extract and a con- 
trol preparation of highly purified virus protein were 
each diluted to a uniform protein content of 10-* mg of 
protein /ml in a phosphate buffer at pH 7. Each 
diluted sample was assayed on the primary leaves of 
Phaseolus vulgaris Var. Scotia. The vacuolar sap, the 
cytoplasmic extract and the control induced 1; 240; 
and 222 necrotic lesions respectively on 32 leaves each. 

The results of this assay indicate that the protein in 
the vacuolar sap is chiefly a non-infectious form, and it 
seems likely that part or possibly all of the trace of 
virus in this fraction represents contamination from 
the cytoplasm during the pressing process. 

The paraerystalline control virus has been tested 
many times, and there is reason to believe that its activ- 
ity in this test represents very nearly the maximum for 
purified preparations on an equivalent protein basis. 
The virus activities of the cytoplasmic fraction and the 
control are so close it is believed that a very large part 
of the protein extracted in the cytoplasmic fraction 
is virus protein. An investigation of the total protein 
in tobacco leaves® warrants the assumption that the 
protein extracted in this fraction is probably less than 
half of the total protein in the leaf. 

Livingston and Duggar,® working with tobacco 
mosaics, obtained cytoplasmic extract and vacuolar 
sap by means of Chibnall’s method and also by means 
of micro-pipettes inserted directly into individual in- 
fected cells. The fractions were not adjusted to a 
uniform protein content, but when tested on tobacco 
the eytoplasmie fraction obtained by both methods was 
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found to contain more virus than the vacuolar sap. 
Our assays were made after adjusting the extracts to 
equal protein concentrations, and the results indicate 


even more definitely the localization of virus protein. 


in cytoplasm. 

Since the virus is in the cytoplasm it would seem to 
be a comparatively simple matter to explain its passage 
from cell to cell through the plasmodesmata, as sug- 
gested by Livingston.’ Many of these cytoplasmic 
strands which connect the cytoplasm of adjacent cells 
are visible under the microscope, when suitable methods 
are used, and therefore, they should be sufficiently large 
to allow the passage of the ultra-microscopie particles 
of virus. Eames and MacDaniels® consider that plas- 
modesmata are common in the living tissues of the seed 
plants, and Livingston’s’ studies indicate their presence 
in great number throughout the living tissues of the 
tobacco plant. Therefore, it seems likely that the 
plasmodesmata supplement the vascular system in the 
transport of virus. 


The observations and experiments leading to the - 


interpretations presented are not in agreement with 
ideas® that the walls of living cells are impervious to 
the virus and that the virus which is introduced as 
inoculum generates directly or indirectly some un- 
known physical force which is transmitted through the 
cell wall into the adjacent cells where this force initiates 


the synthesis of new virus. 
LAWRENCE F. MArtTIN 


BUREAU OF CHEMISTRY AND SOILS, 
U. S. DEPARTMENT OF AGRICULTURE 
H. H. McKinney 
BUREAU OF PLANT INDUSTRY, 
U. 8. DEPARTMENT OF AGRICULTURE 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A TIMER FOR USE WITH A WESTINGHOUSE 
MOVING COIL OSCILLOGRAPH 

IN using a Westinghouse four-unit moving coil oscil- 
lograph in econjunetion with amplifiers for recording 
muscle action currents and brain potentials, some time- 
recording device is essential. 

The methods we have seen employed have one or 
both of two disadvantages, the first being the necessity 
for use of one oscillograph element for recording the 
timing and the second being the limitation of the time 
markings to one border of the paper. Use of an oscil- 
lograph element for recording time is expensive and 
eliminates the element from availability for recording 
Physiological phenomena. A time line which is limited 
to one border and is not projected across the entire sur- 
face of the paper is difficult and time-consuming to 
read. 


‘L. F, Martin, A. K. Balls and H. H. McKinney, 
Science, 87: 2258, 329, 1938. 


We have devised for use on a Westinghouse four- 
unit oscillograph, recording on sensitized paper, a 
timer which does not require the use of an oscillograph 
unit and ean be produced for substantially less money 
than can that type. It produces time lines which are 
superimposed upon the physiological records and tra- 
verse the entire width of the sensitized paper record. 
It is capable, with an interchange of one part, of 
recording time intervals of from one-half second to a 
fortieth of a second or less. By means of a motor 
geared higher or lower than the one we have used, 
its range can be widened considerably. 

The device consists of a slotted brass cylinder 
mounted on bearings within a slightly larger cylinder, 


7L. G. Livingston, Am. Jour. Bot., 22: 75, 1935. 

SA. J. Eames and L, H. MacDaniels, ‘‘ An Introduction 
to Plant Anatomy.’’ New York, 1925. 

*W. M. Stanley, Phytopathology, 26: 305, 1936. 
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the ensemble being mounted on the top of the cover 
for the oscillograph about midway between the ends. 
The larger cylinder has cut in it two slots opposite 
each other on the upper and lower sides. Above the 
cylinder ensemble is mounted a small tubular light 
bulb. Below the cylinder in the top of the oscillo- 
graph box is cut a small transverse slit, five inches 
long. The small inner cylinder in which is cut any- 
where from two to forty opposing slots is turned by 
a geared synchronous motor which revolves the eylin- 
der at the rate of one revolution per second. Enlarge- 
ment of one of these pairs of slots will provide heavier 
time lines at half-second intervals in addition to the 
regular markings at one-fourth, tenth or twentieth 
second intervals. Light from the bulb passes through 


the pairs of slots in the two cylinders whenever these 
slots coincide, and through the slotted box cover to a 
90 degree reflecting prism or mirror where it is directed 
forward through the oscillograph condensing lens to a 
Fig. 1 presents 


second mirror and onto the paper. 


Cross-Sectional Scheme of Layout 
1. 


a diagrammatic sketch of the arrangement. The light 
used is a 25-watt, 120-volt cylindrical house bulb which 
may be purchased for 40 cents. The motor is a syn- 
chronous one of one-one hundred and fiftieth horse 
power geared to turn the drive shaft one revolution per 
second. It is a product of the Bodine Electrie Com- 
pany of Chicago. The 90 degree reflecting prism is a 
standard Bausch and Lomb product, while mirror 
number 2 is a chrome-plated first surface one produced 
by the Evaporated Metal Film Corporation of Ithaca, 
New York. A rheostat of 500 ohms permits adequate 
adjustment of light intensity for any sensitization of 
paper or film and for the different speeds at which 
it may be run. A sheet brass housing encases the 
lower portion of the cylinders and extends down 
through the top of the oscillograph box so as to pre- 
vent extraneous light from entering the box. The 
lower end of this housing serves also as the mounting 
for the reflecting prism. Fig. 1 shows a diagrammatic 
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Fig. 2. 


sketch of the timer and mirror arrangement, and Fig, 2 
a sample of time lines at one tenth second intervals 
as they appear on a skin resistance, respiration and 
electrocardiographie record made with the apparatus, 
The apparatus was built by A. E. Berdon, Yellow 
Springs, Ohio. 
L. W. Sontag 
Evton Hurr 
SAMUEL 8. FELS RESEARCH INSTITUTE, 
ANTIOCH COLLEGE 


BOOKS RECEIVED 


ALLEN, SHIRLEY W. An Introduction to American For. 
estry. Pp. viii+ 402. 122 figures. McGraw-Hill. $3.50, 

Anthropological Papers; Bureau of American Ethnology, 
Smithsonian Institution, Bulletin 119. Pp. ix + 204, 
37 figures. 18 plates. Superintendent of Documents, 
Washington. $0.40. 

BRAUER, OscaR L. Chemistry and Its Wonders. Pp. 
viii+ 760. Illustrated. $2.00. Eaploring the Wonders 
of Chemistry. A Workbook and Laboratory Guide. 
Pp. ix+230. 25 figures. $0.48. American Book Com. 

any. 

saan C.8. The Insects of North Carolina. Pp. 560. 
North Carolina Department of Agriculture, Division of 
Entomology, Raleigh. $2.00. 

CHAMOT, EMILE M, and CiypE W. Mason. Handbook of 
Chemical Microscopy, Vol. 1. Second edition. Pp. 
xvi+478. 165 figures. Wiley. $4.50. 

Cuone, L. T. Contributions from the Biological Labo- 
ratory of the Science Society of China; Birds of 
Nanking and Its Vicinity, Part I. Vol. XII, No. 9, 

_ Loological Series. Pp. 190. 113 figures. The Society, 
Shanghai. 

JENSEN, Hans F. Insulin; Its Chemistry and Physiol- 
ogy. Pp. xii+252. The Commonwealth Fund, New 
York. $2.00. 

KAUFMAN, GERALD L. The Book of Time. Pp. xvi + 
Messner. $3.00. 

Lams, Frank H. Sagas of the Evergreens; the Story 
and the Economic, Social and Cultural Contribution of 
the Evergreen Trees and Forests of the World. Pp. 
xi+364. Illustrated. Norton. $3.50. 

Lreyson, Burr. Aeronautical Occupations for Boys. Pp. 
207. Illustrated. Dutton. $2.00. — 

Marsu, C. 8., Editor. Educational Broadcasting, 1937; 
Proceedings of the Second National Conference on 
Educational Broadcasting, Held in Chicago, Noven 
ber—December, 1987. Pp. xx +386. University of 
cago Press. $3.00. 

WEIDENREICH, FRANZ. The Relation of Sinanthropws 
Pekinensis to Pithecanthropus, Javanthropus and Kho- 
desian Man. (Reprinted from the Journal of the 
Royal Anthropological Institute, Vol. LXVII, 1937.) 
Pp. 51-65. Illustrated. The Institute. London. 

WEIDENREICH, Franz. The Ramification of the Middle 
Meningeal Artery in Fossil Hominids and Its Bearing 
Upon Phylogenetic Problems. New Series D, No. 3; 
Palaeontologia Sinica. Pp. 16. 30 figures. National 
Geological Survey of China, Peiping. 


: 
- 
Nay 
7 
4 
‘4 
y itt 
nett . 
ivi 
. 
é 
Oniiagraph Viewing Screen 
| 
- 
«sn yy 
4 4, 
} 
‘ 
; 
: 
4 


